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1. This technical data may be controlled under U.S. Export Administration Regulations 
and may be subject to the approval of the U.S. Department of Commerce prior to 
export. Any export or re-export directly or indirectly, in contravention of the U.S. 
Export Administration Regulations is strictly prohibited. 

2. LIFE SUPPORT POLICY 

Toshiba products described in this databook are not authorized for use as critical 
components in life support systems without the written consent of the appropriate 
officer of Toshiba America. Inc. Life support systems are either systems intended for 
surgical implant in the body or systems which sustain life. 

A critical component is any component of a life support system whose failure to 
perform may cause a malfunction or failure of the life support system, or may affect its 
safety or effectiveness. 

3. The information in this databook has been carefully checked and is believed to be 
reliable, however, no responsibility can be assumed for inaccuracies that may not have 
been caught. All information in this databook is subject to change without prior notice. 
Furthermore, Toshiba cannot assume responsibility for the use of any license under 
the patent rights of Toshiba or any third parties. 
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static RAM Product Guide 




1. CMOS Pseudo Static RAM 



POWS^ 

DISSIPATION Mat (nM) 

-1- PIN 

ACTTVE STANDBY COUNT 


TC$10129AFTUA'mL-12 


TCS18129APUAa/AFWL-aOLV 


TCS1S129iWAFiyAFWL-10Ly 


TC51»129APUAFL/M^-12LV 


TC5iei29ARUA'mL-80 


TCS1i129AFTVATRL»10 

TC518t29AFTl/ATRL-12 


TC518129AXXX-LV ^.3V) 


TC»1«512PUFUFTiyTnL-70 


P - PLASTX: DIP, SP - PLASTIC SWNNY DIP. F - PLASTIC FLAT PACKAGE(SOP) . FW - PLASTXJ FLAT WOE PACKAGE(SOP) 


-ACKAGE PACKAGE 

F FW FT TB WIDTH (Inch) 


FT - THIN SMALL OUTLINE PACKAGE fTSOP). TR - f^VERSE TYPE TSOP 
»(N SELF REFRESH MODE WITH DATA RETENTION SUPPLY VOLTAGE OF 3V 
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2. CMOS Static RAM 


CAPACITY 

PART NUMBER 

ORGAM2ATION 

ADDRESS 

ACCESS 

OUTPUT ENABLE 

ACCESS 

POWER 

POWER 

DISSIPATION Max (mW) 

PIN 

PACKAGE 


PACKAGE 

TIME Max (ni) 

TtMEMn<rw) 

SUPPLY (V) 

ACTIVE 

STANDBY 

COUNT 

P SP 

F FTTR 

WIDTH <lnch) 


TC55257BPUBFUBSPL-e5 


K 

45 





■ ■ 

■ 




TCSSKTBFnyBTRL-aS 


86 

46 






■ 

■ 

0.600 <P) 


TCSS2S7BPtyBFl>BSn.-IO 


100 

50 



0.550 


■ ■ 

■ 





too 

SO 






■ 

B 

0.300 (SP) 

2S6KBIt 

TCSS2S7BPUBFL;BSPL>85L 

a2K]i8 

86 

45 

5Vt10% 

330 



■ ■ 

■ 


0.450(F) 


86 

45 


0.185 



■ 

B 

FTP) 


TCSSKTBPUBFUBSPL-tOL 


too 

SO 





■ ■ 

■ 


TR(I) 


.. 


too 

50 






■ 

B 



II 1 1 II — 


too 

SO 





■ ■ 

■ 




TCS510O1PUFL>a5 


86 

45 



0.550 


■ 

■ 




TC5510OtPUFL-TP 


too 

50 




■ 

■ 




TC551D01PUFL-B5L 


86 

45 


305 

0.165 


■ 

■ 




TCS5I001PUFL-10L 


10 

50 




■ 

■ 




TCSStOOlPVFI-fOL 


10 

50 



0.305 


■ 

■ 




TCSSIOOIAPUAFt/AFTL/ATRL-TO 


70 

36 





■ 

■ ■ 

B 

0.600 (P) 


TC551001APUAFL/AFTL;ATRL-« 


86 

45 

SVtlOK 


0.56 


■ 

■ ■ 

B 

0.525 (F) 

IMBil 

TC35I001APUAFUAFTL;ATRL-10 

I28KkS 

to 

50 




32 

■ 

■ ■ 

B 

0x20mm 


TC5510O1 AI\/AFU AFTiyATRl-TOL 


70 

35 


330 



■ 

■ ■ 

B 

FT(l).TB(n 


TCSSIOOtAPL/AFUAFTUATRL-WL 


05 

45 



0.165 


■ 

■ B 

B 



TCSSIOOtAPUAFUARL/ATRL-IOL 


to 

SO 





■ 

B B 

B 



TCSS10OtAPVAFVAF1VATRI-10 


10 

50 



1.1 


■ 

B B 

B 



TC55tOGtAPI/AFVAFTI/ATHI-IOL 


10 

50 



0.365 


■ 

B B 

B 



P - PLASTIC DIP. SP » PLASTIC SKINNY DIP. F - PLASTIC FLAT PACKAOE(SOP) FT - THIN SMALL OUTLINE PACKAGE (TSOP) 
TO - REVERSE TYPE TSOP 


2 























































































3. CMOS High Speed Static RAM (I) 


ISSIPATION MAX (mWI PIN PACKAGE PACKAGE 
ACTIVE I STANDBY jCOUNT P J WIDTH (inch) 




P = PLASTIC DIP, J - PLASTIC SOJ 


3. CMOS High Speed Static RAM (II) 


ADDRESS OUTPUT ENABLE 
ACCESS ACCE^ POWER 

CAPACfTY PART NUMBER ORGANIZATION t,ME Max(ns) TIME Max(ns) SUPPLY (V) 



PIN PACKAGE PACKAGE 
STANDBY I COUNT P J PLCC WIDTH (Inch) 
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4. BiCMOS High Speed Static RAM 


CAPACTTY 

PART NUMBER 

ORGANIZATION 

ADDRESS 

ACCESS 

TIMEMaxfns) 

OUTPUT ENABLE 

ACCESS 

TIME Max(n5) 

POWER 
SUPPLY <V) 


PIN 

COUNT 

PACKAGE 

P J 

PACKAGE 
WIDTH (inch) 

ACTIVE 

STANDBY 

64K 

TC55B417P/J-10 


10 

6 

5V±5X 

630 


24 



0.300 

TC55B417P/J-12 

I0K«4 

12 

7 

5Vt10% 

660 

TC$SB6BP/J-10 

8Kx8 

10 

6 

5V±5% 

813.75 


28 

TCSS868P/J-12 

12 

7 

5Vt10% 

852.5 

256K 

TC55B464P/J-10 


10 


5V±10% 

770 

82.5 

24 

0.300 



12 


TCS5B464P/J-1S 

64KX4 

15 


TC556465P/J-10 

10 

5 

770 

82.5 

28 



12 

6 

TC55B465P/J-15 


15 

a 



10 

5 

935 

82.5 


32Kx8 

12 

6 

TC55B328P/J-15 


IS 

a 

286K 

TC55B329P/J-10 


10 

5 

5V±10% 

335 

82.5 

32 

TC55B329P/J-12 

32KX9 

12 

6 

TC55B329P/J-15 


15 

8 




12 










TC55B4256P/J-15 

2S6Kx4 

IS 



715 

55 

28 


■ 



TC55842S6P/J-20 


20 







■ 



TC55B4257PAJ-12 


12 

7 






■ 


1M 

TC55B2457P/J-15 

256KX4 

15 

8 

5V±10% 

715 

55 



■ 

0.400 


TCSSB42S7PA)'20 


20 

10 






■ 



TC55B8128P/J-12 


12 

7 






■ 



TC55B8128PAJ-15 

128KXS 

15 

8 


825 

55 






TC55B8128P/J-20 


20 

10 






■ 



P - PLASTIC DIP. J - PLASTIC SOJ 
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TOSHIBA PSEUDO STATIC RAM 


S 

f: 

Si 

o 

IS 


c 

o 

•H 



O 

CSJ 


c/) 

S 

1 ^ 
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TOSHIBA CMOS STATIC RAM 



6 


FT/nt TSOP(I) 

8x20iua 






TOSHIBA HIGH SPEED STATIC RAM 



7 


TC55B4257P/J-12hfrC5584257P/J-15HrC55B4257P/J-20 









































































































SRAM/PSRAM PART NUMBER GUIDE 
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DEVICE TYPE 
1:PSRAM 
5: SRAM 





Cross Reference 





CYPRESS TOSHIBA DESCRIPTION SPEED_ CODE 


CY7C187A 

TC5562 

64KX1 

15,20,25,(35,45) 

HS 

CY7C164A 

TC55416H 

16KX4 

(15,20,25,35),45 

HS 

CY7B164 

TC55416H 

16KX4 

10,12,(15) 

HS 

CY7C166A 

TC55417H 

16KX4 OE 

(15,20,25,35),45 

HS 

CY7B166 

TC55417H 

16KX4OE 

10,12,(15) 

HS 

CY7B166 

TC55B417 

16KX4 OE 

(10,12),15 

HS 

CY7C182 

TC5589 

8KX9 

(25,35),45,55 

HS 

CY7C185A 

TC5588 

8KX8 

(20,25,35),45,55 

HS 

CY7B185 

TC5588 

8KX8 

10,12,(15) 

HS 

CY7B185 

TC55B88 

8KX8 

(10,12),15 

HS 

CY7C194 

TC55464 

64KX4 

(25,35),45 

HS 

CY7B194 

TC55464 

64KX4 

12,15,(20) 

HS 

CY7B194 

TC55B464 

64KX4 

(12,15),20 

HS 

CY7C196 

TC55465 

64i<X4 OE 

(25,35),45 

HS 

CY7B196 

TC55465 

64KX4 OE 

12,15,(20) 

HS 

CY7B196 

TC55B465 

64KX4 OE 

(12,15),20 

HS 

CY7C199 

TC55328 

32KX8 

(25,35),45,55 

HS 

CY7B199 

TC55B328 

32KX8 

(12,15),20 

HS 

CY7C183 

TC55187 

4KX18X2 

(25),35,45 

HS 

CY7C184 

TC55188 

4KX18X2 

(25),35,45 

HS 

FUJITSU 

TOSHIBA 

DESCRIPTION 

SPEED 

CODE 

MB8464A 

TC5565 

8KX8 

80,(100,150) 

STD 

MB84256 

TC55257 

32KX8 

70,(100), 120,150 

STD 

MB841000 

TC551001 

128KX8 

(80,100), 120 

STD 

MB81C71A 

TC5561/62 

64KX1 

25,30,(35) 

HS 

MB81C74 

TC55416H 

ieKX4 

(25),30,(35) 

HS 

MBB1C75 

TC55417H 

16i<X4 0E 

(25),30,(35) 

HS 

MB81C78A 

TC5588 

8KX8 

(35), 45 

HS 

MB82B78 

TC5588 

8KX8 

(15,20) 

HS 

MB81C79A 

TC5589 

8KX9 

(35), 45 

HS 

MB82B79 

TC5589 

8KX9 

(15,20) 

HS 

MB81C84A 

TC55464 

64KX4 

(25,35) 

HS 

MB82B84 

TC55464 

64KX4 

15,(20) 

HS 

MB82B84 

TC55B464 

64KX4 

(15),20 

HS 

MB82B85 

TC55465 

64KX4 OE 

15,(20) 

HS 

MB82B85 

TC55B465 

64i<X4 OE 

(15), 20 

HS 

MB8298 

TC55328 

32KX8 

(25,35) 

HS 

MB82B88 

TC55328 

32KX8 

15,(20) 

HS 

MB82B88 

TC55B328 

32KX8 

(15),20 

HS 

MB8289 

TC55329 

32KX9 

(25,35) 

HS 

MB82B89 

TC55329 

32KX9 

15,(20) 

HS 

MB82B89 

TC55B329 

32i<X9 

(15),20 

HS 

MB82B008 

TC55B8128 

256KX4 

25 

HS 

GOLDSTAR 

TOSHIBA 

DESCRIPTION 

SPEED 

CODE 


GM76C88L TC5565 8KX8 (150) STD 

GM76C256 TC55257 32KX8 (85,100),120 STD 

GM76C8128 TC551001A 128KX8 (70,85,100) STD 



HS = High Speed STD = Standard Speed PS = Pseudo Static 


9 



HITACHI 


TOSHIBA 


DESCRIPTION SPEED 


CODE 


HM6264A 

TC5565 

8KX8 

(100,120,150) 

STD 

HM62256 

TC55257 

32KX8 

(85,100), 120,150 

STD 

HM628128 

TC551001A 

128KX8 

(70,85,100), 120 

STD 

HM6267 

TC5561/B2 

64KX1 

25,(35,45,55,70) 

HS 

HM6767 

TC5561/62 

64KX1 

12,15,20,25,(35) 

HS 

HM6288 

TC55416H 

16KX4 

(25,35) 

HS 

HM6788 

TC55416H 

16KX4 

12,(15,20,25,35) 

HS 

HM6289 

TC55417H 

16KX4 OE 

(25,35) 

HS 

HM6789 

TC55417H 

16KX4 0E 

12,(15,20,25,35) 

HS 

HM6789 

TC55B417 

16KX4 0E 

(12),15,20,25,35 

HS 

HM6208 

TC55464 

64i<X4 

(25,35),45 

HS 

HM6708 

TC55464 

64KX4 

15,(20,25) 

HS 

HM6708 

TC55B464 

64KX4 

(15),20,25 

HS 

HM6209 

TC55465 

64KX4 OE 

(25,35),45 

HS 

HM6709 

TC55465 

64KX4 OE 

15,(20,25) 

HS 

HM6709 

TG55B465 

64KX4 OE 

(15), 20,25 

HS 

HM62832 

TC55328 

32KX8 

(25,35),45 

HS 

HM62A168 

TC55188 

4KX18X2 

(25),35,45 

HS 

HM62A188 

TC55188 

4KX18X2 

(25),35,45 

HS 

HM65256 

TC51832 

32KX8 

(100,120), 150,200 

PS 

HM658128 

TC518129 

128KX8 

(100,120), 150 

PS 


HYUNDAI 

TOSHIBA 

DESCRIPTION 

SPEED 

CODE 

HY6264 

TC5565 

8KX8 

70,85,(100,120,150) 

STD 

HY62C256 

TC55257 

32KX8 

80,(100),120,150 

STD 

HY62256A 

TC55257 

32KX8 

70,(100) 

STD 


IDT 

TOSHIBA 

DESCRIPTION 

SPEED 

CODE 

IDT7187 

TC5562 

64KX1 

15,20,25,(35) 

HS 

IDT7188 

TC55416H 

16KX4 

(15,20,25,35) 

HS 

IDT71B88 

TC55416H 

16KX4 

8,(10,12) 

HS 

IDT6198 

TC55417H 

16KX4 OE 

(15,20,25,35) 

HS 

IDT61B98 

TC55417H 

16KX4 OE 

8,(10,12) 

HS 

IDT7164 

TC5588 

8KX8 

(15,20,25,35) 

HS 

IDT71B64 

TC5588 

8KX8 

10,12,(15) 

HS 

IDT71B64 

TC55B88 

8KX8 

(10,12),15 

HS 

IDT7169 

TC5589 

8KX9 

(20,25,35) 

HS 

IDT71B69 

TC5589 

8KX9 

12,(15,20) 

HS 

IDT71258 

TC55464 

64KX4 

(20,25,35),45 

HS 

IDT71B258 

TC55464 

64KX4 

12,15,(20) 

HS 

IDT71B258 

TC55B464 

64KX4 

(12,15),20 

HS 

IDT61298 

TC55465 

64KX4 OE 

(25,35),45 

HS 

IDT61B298 

TC55465 

64KX4 OE 

12,15,(20) 

HS 

IDT61B298 

TC55B465 

64KX4 OE 

(12,15), 20 

HS 

IDT71256 

TC55328 

32KX8 

(20,25,35),45 

HS 

IDT71B256 

TC55328 

32KX8 

12,15,(20) 

HS 

IDT71B256 

TC55B328 

32KX8 

(12,15), 20 

HS 

IDT71259 

TC55329 

32KX9 

(20,25,35) 

HS 


HS = High Speed STD = Standard Speed PS = Pseudo Static 



INTEL 

TOSHIBA 

DESCRIPTION 

SPEED 

CODE 

5164SL 

TC5565 

8KX8 

(100,120) 

STD 

51256SL 

TC55257 

32KX8 

70,(100) 

STD 

5101 SSL 

TC551001 

128KX8 

(100,120) 

STD 

51C98 

TC55416 

16KX4 

(25,35) 

HS 

5164 

TC5588 

8KX8 

(20,25) 

HS 

51258 

TC55464 

64KX4 

(25,35) 

HS 

51256 

TC55328 

32KX8 

(25,35) 

HS 

LOGIC DEVICES 

TOSHIBA 

DESCRIPTION 

SPEED 

CODE 

L7C18r 

TC5561/62 

64KX1 

20,25,(35,45) 

HS 

L7C164C 

TC55416 

16KX4 

(20,25,35),45 

HS 

L7C166C 

TC55417 

16KX4 0E 

(20,25,35),45 

HS 

L7C185C 

TC5588 

8KX8 

(20,25,35),45 

HS 

MICRON TECH 

TOSHIBA 

DESCRIPTION 

SPEED 

CODE 

MT5C6401 

TC5561/62 

64KX1 

12,15,20,25,30,(35) 

HS 

MT5C6404 

TC55416 

16KX4 

12,(15,20,25,30,35) 

HS 

MT5C6405 

TC55417 

16KX4 OE 

12,(15,20,25,30,35) 

HS 

MT5C6405 

TC55B417 

16KX4 OE 

(12), 15,20,25,30,35 

HS 

MT5C6408 

TC5588 

8KX8 

12,(15,20,25,30,35),45 

HS 

MT5C6408 

TC55B88 

8KX8 

(12), 15,20,25,30,35,45 

HS 

MT5C2564 

TC55464 

64KX4 

15,(20,25,30,35),45 

HS 

MT5C2564 

TC55B464 

64KX4 

(15),20,25,30,35,45 

HS 

MT5C2565 

TC55465 

64KX4 OE 

15,(20,25,30,35),45 

HS 

MT5C2565 

TC55B465 

64KX4 OE 

(15), 20,25,30,35,45 

HS 

MT5C2568 

TC55328 

32KX8 

15,(20,25,35),45 

HS 

MT5C2568 

TC55B328 

32KX8 

(15),20,25,35,45 

HS 

MT56C0816 

TC55187 

4KX18X2 

(20,25),35 

HS 


MITSUBISHI 

TOSHIBA 

DESCRIPTION 

SPEED 

CODE 

M5M5165 

TC5565 

8KX8 

70,(100,120,150) 

STD 

M5M5255 

TC55257 

32KX8 

(70,85,100),120,150 

STD 

M5M5256 

TC55257 

32KX8 

(70,85,100), 120,150 

STD 

M5M51008 

TC551001A 

128KX8 

(70,85,100), 120 

STD 

M5M5187 

TC5561/62 

64KX1 

15,20,25,35,(45,55) 

HS 

M5M5188 

TC55416 

16KX4 

(15,20,25,35),45,55 

HS 

M5M5189 

TC55417 

16KX4 OE 

(15,20,25,35),45,55 

HS 

M5M5178 

TC5588 

8KX8 

(35),45,55 

HS 

M5M5179 

TC5589 

8KX9 

(35),45,55 

HS 

M5M5258 

TC55464 

64KX4 

15,(20,25,30,35),45 

HS 

M5M5258 

TC55B464 

64KX4 

(15), 20,25,30,35,45 

HS 


MOSEL 

TOSHIBA 

DESCRIPTION 

SPEED 

CODE 

MS6264 

TC5565 


8KX8 

70,(100) 

STD 

MS6264C 

TC5565 


8KX8 

80,(100), 150 

STD 

MS62256 

TC55257 


32KX8 

70,(85,100) 

STD 

MS62256B 

TC55257 


32KX8 

70,(100), 120,150 

STD 

MS631000 

TC551001 


128KX8 

80,(100), 120 

STD 

MS6264A 

TC5588 


8KX8 

45,55 

HS 

MS62256A 

TC55328 


32KX8 

(25,35),45,55 

HS 

HS = High Speed 

STD = Standard Speed 

PS = Pseudo Static 
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MOTOROLA 


TOSHIBA 


DESCRIPTION SPEED 


CODE 


MCM60256A 

TC55257 

32KX8 

(85,100), 120 

STD 

MCM60L256A 

TC55257 

32KX8 

70, (85,100), 120 

STD 

MCM6287 

TC5561/62 

64KX1 

12,15,20,25,(35) 

HS 

MCM6288 

TC55416H 

16KX4 

12,(15,20,25,35) 

HS 

MCM6290 

TC55417H 

16KX4 0E 

12,(15,20,25,35) 

HS 

MCM6264 

TC5588 

8KX8 

(15,20,25,35),45 

HS 

MCM6265 

TC5589 

8KX9 

(15,20,25) 

HS 

MCM6208 

TC55464 

e4KX4 

15,(20,25,35) 

HS 

MCM6208 

TC55B464 

64KX4 

(15),20,25,35 

HS 

MCM6708 

TC55B464 

64KX4 

(10,12,15) 

HS 

MCM6209 

TC55465 

64i<X4 OE 

15,(20,25,35) 

HS 

MCM6209 

TC55B465 

64KX4 OE 

(15),20,25,35 

HS 

MCM6709 

TC55B485 

64KX4 OE 

(10,12,15) 

HS 

MCM6206 

TC55328 

32KX8 

(17,20,25,35),45 

HS 

MCM6706 

TC55B328 

32KX8 

(10,12,15) 

HS 

MCM6205 

TC55329 

32KX9 

(17,20,25,35),45 

HS 

MCM51L8128 

TC518128 

128KX8 

80,(100) 

PS 

MCM51LV8128 

TC518128LV 

128KX8LV 

80,(100) 

PS 

MCM51L8129 

TC518129 

128KX8 

80,(100) 

PS 

MCM51LV8129 

TC518129LV 

128i<X8LV 

80,(100) 

PS 


NEC 

TOSHIBA 

DESCRIPTION 

SPEED 

CODE 

UPD4364 

TC5565 

8KX8 


STD 

UPD43256A 

TC55257 

32KX8 

(85,100,120), 150 

STD 

UPD43256B 

TC55257 

32KX8 

55,70,(85) 

STD 

UPD431000 

TC551001A 

128KX8 

(85,100), 120 

STD 

UPD431000A 

TC551001A 

128KX8 

(70,85) 

STD 

UPD4361 

TC5561 

64KX1 

40,45,(55,70) 

HS 

UPD4361 

TC5561/62 

64KX1 

(40,45),55,70 

HS 

UPD4362 

TC55416H 

16KX4 

12,(15,20,25,35) 

HS 

UPD4363 

TC55417H 

16KX4 0E 

12,(15,20,25,35) 

HS 

UPD4363 

TC55B417 

16KX4 0E 

(12,)15,20,25,35 

HS 

UPD4368 

TC5588 

8KX8 

(15,20,25,35) 

HS 

UPD4369 

TC5589 

8KX9 

(15,20,25,35) 

HS 

UPD43254 

TC55464 

64KX4 

15,(20,25,35),45 

HS 

UPD43254 

TC55B464 

64KX4 

(15),20,25,35,45 

HS 

UPD43253 

TC55465 

64KX4 OE 

15,(20,25,35),45 

HS 

UPD43253 

TC55B465 

64KX4 OE 

(15),20,25,35,45 

HS 

UPD43258 

TC55328 

32KX8 

(20,25,35),45 

HS 

UPD43259 

TC55329 

32KX9 

(20,25,35),45 

HS 


OKI 

TOSHIBA 

DESCRIPTION 

SPEED 

CODE 

MSM5165 

TC5565 

8KX8 

(100,120,150) 

STD 

MSM51257 

TC55257 

32KX8 

(85,100,120) 

STD 

MSM5188 

TC55416 

16KX4 

45,55,70 

HS 


HS = High Speed STD = Standard Speed 


PS = Pseudo Static 
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PARADIGM 

TOSHIBA 

DESCRIPTION 

SPEED 

CODE 

PDM41258 

TC55464 

64KX4 

10,12,15,(20,25) 

HS 

PDM41258 

TC55B464 

64KX4 

(10,12,15),20,25 

HS 

PDM41298 

TC55465 

64KX4 OE 

10,12,15,(20,25) 

HS 

PDM41298 

TC55B465 

64KX4 OE 

(10,12,15), 20,25 

HS 

PDM41256 

TC55328 

32KX8 

10,12,15,(20,25) 

HS 

PDM41256 

TC55B328 

32KX8 

(10,12,15), 20,25 

HS 

PDM41259 

TC55329 

32KX9 

10,12,15,(20,25) 

HS 

PDM41259 

TC55B329 

32KX9 

(10,12,15), 20,25 



PERFORMANCE 

TOSHIBA 

DESCRIPTION 

SPEED 

CODE 

P4C187 

TC5562 

64KX1 

10,12,15,20,25,(35) 

HS 

P4C188 

TC55416H 

16KX4 

12,(15,20,25,35) 

HS 

P4C198 

TC55417H 

16KX4 0E 

12,(15,20,25,35) 

HS 

P4C198 

TC55B417 

16KX4 0E 

(12), 15,20,25,35 

HS 

P4C164 

TC5588 

8KX8 

(15,20,25),30,(35) 

HS 

P4C163 

TC5589 

8KX9 

(20,25,35) 

HS 

P4C1258 

TC55464 

64KX4 

(20,25,35) 

HS 

P4C1298 

TC55465 

64KX4 OE 

(20,25,35) 

HS 

P4C1256 

TC55328 

32KX8 

(20,25,35) 

HS 


SAMSUNG 

TOSHIBA 

DESCRIPTION 

SPEED 

CODE 

KM6264 

TC5565 

8KX8 

70,(100,120) 

STD 

KM62256 

TC55257 

32KX8 

80,(100), 120 

STD 

KM681000 

TC551001 

128KX8 

(70,85,100), 120 

STD 

KM6165A 

TC5561/62 

64KX1 

25,(35,45) 

HS 

KM6465A 

TC55416H 

16KX4 

(25,35),45 

HS 

KM64B65 

TC55416H 

16KX4 

(15,20) 

HS 

KM6466A 

TC55417H 

16KX4 0E 

(25,35),45 

HS 

KM6865A 

TC5588 

8KX8 

(15,20,25) 

HS 

KM64257A 

TC55464 

64KX4 

(25,35),45 

HS 

KM68257A 

TC55328 

32KX8 

15,(20,25,35) 

HS 

KM68257A 

TC55B328 

32KX8 

(15),20,25,35 

HS 

KM641001 

TC55B4256 

256KX4 

(20),25,35 

HS 

KM658128 

TC518128 

128KX8 

(80,100,120) 

PS 


SHARP 

TOSHIBA 

DESCRIPTION 

SPEED 

CODE 

LH5160 

TC5565 

8KX8 

(100) 

STD 

LH52256 

TC55257 

32KX8 

70,(90),120 

STD 

LH511000 

TC551001 

128KX8 

(100), 120 

STD 

LH5261 

TC5562 

64KX1 

25,(35) 

HS 

LH5267A 

TC55417H 

16KX4 0E 

(20,25) 

HS 

LH52252A 

TC55464 

64i<X4 

(25,35),45 

HS 

LH52252B 

TC55464 

64KX4 

15,(20) 

HS 

LH52252B 

TC55B464 

64KX4 

(15), 20 

HS 

LH52253 

TC55465 

64KX4 OE 

15,(20) 

HS 

LH52253 

TC55B465 

64KX4 OE 

(15), 20 

HS 

LH52258 

TC55328 

32KX8 

(35), 45 

HS 

LH52258A 

TC55328 

32i<X8 

15,(20,25) 

HS 

LH52258A 

TC55B328 

32KX8 

(15), 20,25 

HS 

HS = High Speed 

STD = Standard Speed PS = Pseudo Static 
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S-MOS 


TOSHIBA 


DESCRIPTION SPEED 


CODE 


SRM2264 

TC5565 

8KX8 

(100,120) 

STD 

SRM20256 

TC55257 

32KX8 

(85,100), 120 

STD 

SRM201000 

TC551001 

128KX8 

(85,100) 

STD 

SRM21256 

TC55464 

64KX4 

45,55 

HS 

SRM22256 

TC55328 

32KX8 

55,70 

HS 


SONY 

TOSHIBA 

DESCRIPTION 

SPEED 

CODE 

CXK58e4 

TC5565 

8KX8 

70,(100,120) 

STD 

CXK58257 

TC55257 

32KX8 

70, (85,100), 120 

STD 

CXK581001 

TC551001A 

128KX8 

(70,85) 

STD 

CXK581000 

TC551001A 

128KX8 

(100), 120,150 

STD 

CXK5164 

TC5562 

64KX1 

25,30,(35) 

HS 

CXK5464 

TC55416 

16KX4 

(25),30,(35) 

HS 

CXK5465 

TC55417 

16KX4 0E 

(25),30, (35) 

HS 

CXK5863 

TC5588 

8KX8 

(20,25),30,(35) 

HS 

CXK5866 

TC55B88 

8KX8 

(12), 15,20 

HS 

CXK5866 

TC5588 

8KX8 

12,(15,20) 

HS 

CXK5971 

TC5589 

8KX9 

(25),30,(35) 

HS 

CXK5972 

TC5589 

8KX9 

12,(15,20) 

HS 

CXK54256 

TC55464 

64KX4 

(35),45,55 

HS 

CXK58258 

TC55328 

32KX8 

(35),45,55 

HS 

CXK58258A 

TC55328 

32KX8 

15,(20,25) 

HS 

CXK58258A 

TC55B328 

32KX8 

(15),20,25 

HS 

CXK59288 

TC55329 

32KX9 

15,(20,25) 

HS 

CXK59288 

TC55B329 

32KX9 

(15),20,25 

HS 

CXK7701 

TC55187 

4KX18X2 

(30),35,45,55 

HS 

CXK7701A 

TC55187 

4KX18X2 

(25),35,45 

HS 


UMC 

TOSHIBA 

DESCRIPTION 

SPEED 

CODE 

UM6264 

TC5565 

8KX8 

70,(100,120) 

STD 

UM62256 

TC55257 

32KX8 

(100), 120,150 

STD 

UM621024 

TC551001A 

128KX8 

55,(70) 

STD 

UIV16164 

TC5588 

8KX8 

(20,25),30 

HS 

UM61168 

TC55187 

4KX18X2 

(25),35,45 

HS 


VITELLIC 

TOSHIBA 

DESCRIPTION 

SPEED 

CODE 

V63C64 

TC5588 

8KX8 

(25),30,(35),45,55 

HS 

V63C71 

TC55464 

64KX4 

15,(20,25,35) 

HS 

V63C71 

TC55B464 

64KX4 

(15),20,25,35 

HS 

V63C70 

TC55465 

64KX4 OE 

(15,20,25,35) 

HS 

V63C70 

TC55B465 

64KX4 OE 

(15),20,25,35 

HS 

V6C330 

TC55187 

4KX18X2 

(25,30),35,45 

HS 

V6C328 

TC55188 

4KX18X2 

(30),40,45 

HS 

HS = High Speed 

STD = Standard Speed PS = Pseudo Static 
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CMOS Pseudo Static RAM 




32,768 WORD x 8 BIT CMOS PSEUDO STATIC RAM 


IDESCRIPTION] 

The TC51832 Family is a 256K bit high-speed CMOS Pseudo-Static RAM organized as 32,768 
words by 8 bits. The TC51832 Family utilizes one transistor dynamic memory cell array with 
CMOS peripheral circuitry to achieve large capacity, high speed accesses, and low power 
requirements, using a single 5V power supply. The OE/RFSH input allows two types of 
refresh operations: Auto Refresh and Self Refresh. The TC51832 Family has a static RAM- 
like read/write functionality, which allows easy interfacing to a microprocessor. The 
TC51832 Family is pin-compatable with the 256K bit static RAM. The TC51832P is offered in 
a standard 28 pin 0.6 inch and 0.3 inch width plastic DIP. The TC51832F is offered in a 
standard 28 pin 0.450 inch width small out-line plastic flat package. 


I FEATURES I 


• Organization: 256K bit(32,768 wordx 8 bit) 

• Fast Access Time and Low Power Dissipation 



TC51832P Family 

-85 

-10 

-12 

^CEA CE Access Time 

85ns 

lOOns 

120ns 

•^OEA OE Access Time 

35ns 

40ns 

50ns 

*-RC Cycle Time 

135ns 

160ns 

190ns 

Fd -Operating- Max. 

303mW 

248mW 

"220mW 

Self Refresh Current 

ImA/lOOpA (-L) 


• Single Power Supply: 5V±10% 

• Auto refresh uses an internal counter. 


I PIN connectWI 


Self refresh uses an internal timer. 

All inputs and outputs: TTL compatible 
256 refresh cycle/4nis 
Pin Compatible: 256K SRAM TC55257 
Logic Compatible: SRAM R/W Pin 
28 pin Standard Plastic PKG 
P/PL : 600 mil DIP 
SP/SPL: 300 mil DIP 
F/FL ; 450 mil SOP 


AHc 1 
A12[ 2 
A7 t 3 
A6 I 4 
AS [ 5 
A4 [ 6 
A3 [ 7 
A2 t 8 
A1 [ 9 
AO t 10 
I/Oll 11 
1/D2C 12 
I/03C 13 
GNDt 14 


(TOP VIEW) 

28 ) V|)|) 
27 1 l(/W 
26 I Al 3 


25 I A8 
2-1 IA9 

23 1^1 _ 

22 lOI-yilKSII 

21 J41.0 
20 I CE 
19 11/08 
18 11/D7 
17 1 l/DS 
16 ] I/D5 
15 11/04 


[BLOCK DIAGRAM! 

V|)i) ONI) 




1-A8[^ 


A14 


A7-A0 18 


COLUMN 
ADWIESS , 
nUFFEIt(7 ) 


|PIN names! 


ItOV ADDRESS 
DUFFER (8) 


AO "v A14 

Address Inputs 

R/W 

Read/Write Control 
Input 

OE/RFSH 

Output Enable/ 

Refresh Input 

CE 

Chip Enable Input 

I/Ol A-1/08 

Data Inputs/Outputs 

vdd 

Power (+5V) 

GND 

Ground 


REFRESH 
COUNTER (8) 


Oi/iirsno- 






COLUtW 

DECODER 


SENSE AMP 
I/O OATE 


256 


• 128X8 




MEHORV 

ARRAY 

256X128X8 









M 

g 



REFRESH 

UiaNKHATUJt 1 

ml 

m 



TIMER 


L :0 




R/WO- 


ho- 


A-1 
























TC51832P/SP/F/PL/SPL/FL-85 
TC51832P/SP/F/PL/SPL/FL-10 
TC51832P/SP/F/PL/SPL/FL-12 


I ABSOLUTE MAXIMUM RATINGS] 


SYMBOL 

ITEM 

RATING 

ViN 

Input Voltage 

-l.O-vy.O 

VoUT 

Output Voltage 

-1.0''-7.0 

Vdd 

Power Supply Voltage 

-1.0'^7.0 

Topr 

Operating Temperature 

O-v 70 


Storage Temperature 

-55<vl50 

tsolder 

Soldering Temperature.Time 

260 « 10 

Pd 

Power Dissipation 

600 

lOUT 

Short Circuit Output Current 

50 


I DC RECOMMEUDED OPERATING CONDITIONSi (Ta=0'v 70‘'C) 


SYMBOL 

ITEM 

MIN. 

TYP. 

MAX. 

vdd 

Power Supply Voltage 

4.5 

5.0 

5.5 

VIH 

Input High Voltage 

2.4 

- 

6.5 

ViL 

Input Low Voltage 

-1.0 

- 

0.8 


DC ELECTRICAL CHARACTERISTICS | (Vdd= 5V±10%, Ta=0'v70''C) 


SYMBOL 


PARAMETER 


PERIOD 


^DDO 


Operating Current 

(Average Power Supply Operating 

^rrent) 

CE, Address Cycling: tRC=tRC MIN. 


135ns 


160ns 


190ns 


‘■DDSl 


Standby Current 1 
CE=OE/rFsF1=Vih 


TC51832P/SP/F 


TC51832PL/SPL/FL 


IDDS2 


Standby Current 2 
CE=OE/RF^=Vdd-0. 2v 


TC51832P/SP/F 


TC51832PL/SPL/FL 


iddf 


Self Refresh Current 


TC51832P/SP/F 


CE=Vdd-0.2V, OE/RFSH=0.2V 


TC51832PL/SPL/FL 


^I(L) 


Input Leakage Current 
OViVik^Vdd, All other inputs 


not under test^OV 


’^OCL) 


Output Leakage Current 
Output Disable, 0 V<VouT=VdD 


^OH 


Output High Level 
IOOT=-5inA 


VoL 


Output Low Level 
. 2inA 











































































































TC51832P/SP/F/PL/SPL/FL-85 
TC51832P/SP/F/PL/SPL/FL-10 
TC51832P/SP/F/PL/SPL/FL-12 


ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS 


(Vdd= 5V±10%, Ta=C>''70'’C) (NOTES:5,6,7.8,9) 


SYMBOL 

PARAMETER 

tRC 

Random Read or Write Cycle Time 

•^RMW 

Read Modify Write Cycle Time 


CE Pulse Width 


CE Precharge Time 

tCEA 

CE Access Time 

•^OEA 

6F Access Time 

•^CLZ 

CE to Output in Low-Z 

tOLZ 

OE to Output in Low-Z 

*^WLZ 

Output Active from End of Write 
Enable 

tCHZ 

Chip Disable to Output in High-Z 

tOHZ 

OE Disable to Output in High-Z 

tWHZ 

Write Enable to Output in High-Z 

tOHC 

OE Hold Time Referenced to CE 

^OSC 

OE Set-Up Time Referenced to CE 

tRCS 

Read Command Set-Up Time 

•^RCH 

Read Command Hold Time 

tWP 

Write Pulse Width 

twCH 

Write Command Hold Time 

•^CWL 

Write Command to CE Lead Time 

*^DSW 

Data Set-Up Time Referenced to R/W 


Data Set-Up Time Referenced to CE" 


Data Hold Time Referenced to R/W 


Data Hold Time Referenced to CF 

WSM 

Address Set-Up Time 

^AHC 

Address Hold Time 

•^FC 

Auto Refresh Cycle Time 

^RFD 

CE to RFSH Delay Time 

•^FAP 

RFSH Pulse Width (Auto Refresh) 

tpp 

RFSH Precharge Time 

^FCE 

RFSH to CE Active Delay Time 

tPAS 

RFSH Pulse Width (Self Refresh) 

tFRS 

CE Delay Time from RFSH 
(Self Refresh) 












































































































































TC51832P/SP/F/PL/SPL/FL-85 
TC51832P/SP/F/PL/SPL/FL-10 
TC51832P/SP/F/PL/SPL/FL-12 


(Continued) 


SYMBOL 

PARAMETER 

-85 

-10 

-12 

UNITS 

NOTES 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

tpST 

RFSH Set-Up Time 
(Refresh Counter Test) 

10 

30 

10 

30 

10 

30 

ns 

■ 

t^EHT 

RFSH Hold Time 
(Refresh Counter Test) 

65 

8,000 

65 

8,000 

65 

8,000 

ns 

■ 

t^REF 

Refresh Period 

- 

A 

- 

A 

- 

A 

ms 


tT 

Transition Time (Rise and Fall) 

3 

50 

3 

50 

3 

50 

ns 



I capacitance] (Vdd=5V, f=lMHz, Ta=25'’C) 


SYMBOL 

PARAMETER 

MIN. 

MAX. 

UNITS 

Cll 

Input Capacitance (A0''<A1A) 

- 

5 

pF 

Cl2 

Input Capacitance (CE, QE/RFSH, R/W) 

- 

7 

pF 

ClO 

Input/Output Capacitance (I/Ol "v-1/08) 

- 

7 

pF 


NOTE) This parameter is periodically sampled and is not 100% tested. 


A-4 




















































TC51832P/SP/F/PL/SPL/FL-85 
TC51832P/SP/F/PL/SPL/FL-10 
TC51832P/SP/F/PL/SPL/FL-12 


NOTES: 

1) Stresses greater than those listed under "Absolute Maximum Ratings" may 
cause permanent damage to the device. 

2) All voltages are referenced to GND. 

3) IDDO depends on cycle rate. 

4) IDDO depends on output loading. Specified values are obtained with the 
output open. 

5) An initial pause of 1ms with high CE and high OE/RFSH are required after 
power-up, before proper device operation is achieved. 

6) AC measurements assume t-]-=5ns. 

7) Vijj(min.) and VigCinax.) are reference levels for measuring timing of input 
signals. Also, transition times are measured between Vm add Vil» 

8) Measured with a load equivalent to 2 TTL loads and lOOpF. 

9) The OE/ RFSH input operates as the output enable input_(6E) and refresh control 
input (RFSH) under the condition of that CE=Vil and CE»Vih, respectively. 

10) tcKZ. tOHZ> twHZ define the time at which the output achieves the open 
circuit condition and is not referenced to output voltage levels. 

11) In write cycles, the input data is latched at the earlier of R/W or CE rising 
edge. Therefore the input data must be valid during set-up time (tDsvj» tpsc) 
and hold time (tDHW, toHC)- 

12) All address Inputs are latched at the falling edge of CE. Therefore all the 
address inputs must be valid during t^sc and tAHC* 

13) ^o refresh operation - auto refresh and self refresh are defined by the 
OE/RFSH pulse width under the condition of CE=Viij, 

Auto refresh:OE/RFSH pulse widthStFAP (max.) 

Self refresh:0E/RFSH pulse widthStFAS (min.) 


The following timing parameter must be kept for proper device operation after refresh 

Auto refresh:tFCE 
Self refresh:tFRS 


A-5 


TC51832P/SP/F/PL/SPL/FL-85 
TC51832P/SP/F/PL/SPL/FL-10 
TC51832P/SP/F/PL/SPL/FL-12 





















TC51832P/SP/F/PL/SPL/FL-85 
TC51832P/SP/F/PL/SPL/FL-10 
TC51832P/SP/F/PL/SPL/FL-12 



















TC51832P/SP/F/PL/SPL/FL-B5 
TC51832P/SP/F/PL/SPL/FL-10 
TC51832P/SP/F/PL/SPL/FL-12 


AUTO REFRESH CYCLE 


OE/RFSH 

ViL — 





Note) AO^-AIA, R/W=Don't care Y/A i Don’t care 


SELF REFRESH CYCLE 


OE/m'sii 

ViL 


I/01~I/08 


VOH — 


Note) A0'''A14, R/W=Don't care 


A-8 






TC51832P/SP/F/PL/SPL/FL-85 
TC51832P/SP/F/PL/SPL/FL-10 
TC51832P/SP/F/PL/SPL/FL-12 


REFRESH COUNTER TEST CYCLE (READ WRITE) 


CE 


A0~A14 


OE/RfSH 


R/VV 


IN 

I/D1~I/08 





REFRESH COUNTER TEST 

The internal refresh operation of TC51832P family can be tested by REFRESH COUNTER 
TEST. This cycle performs READ/WRITE operation taking the internal counter address 
as row address and fixed zero as column address. 

The test procedure is as follows. 

(T) Write "0" into all the memory cells at normal write mode. 

@ Read "0" out and write "1" in each cell by performing REFRESH COUNTER TEST. 
Repeat this operation 256 times. 

(5) Check "1" out of 256 bits at normal read mode, which was written at (D . 

® Read "1" out and write "0" in each cell by performing REFRESH COUNTER TEST. 
Repeat this operation 256 times. 

(D Check "0" out of 256 bits at normal read mode, which was written at ®. 

@ Perform the above ® to ® the complement data. 
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TC51832P/SP/F/PL/SPL/FL-85 
TC51832P/SP/F/PL/SPL/FL-10 
TC51832P/SP/F/PL/SPL/FL-12 


lOUTLINE DRAimiG^ (DIP28-P-600) 


Unit in mm 




NOTES: Package width and length do not include mold protrusion, 
allowable mold protrusion is 0.15mm. 

These outline drawings apply to: 


TC51832P-85, 

TC51832P-10, 

TC51832P-12, 


TC51832PL-85 

TC51832PL-10 

TC51832PL-12 
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0.0 s 



TC51832P/SP/F/PL/SPL/FL-85 
TC51832P/SP/F/PL/SPL/FL-10 
TC51832P/SP/F/PL/SPL/FL-12 



Note: Package width and length do not include mold protrusion, 

allowable mold protrusion is O.lSram. 

These outline drawings apply to: 

TC51832SP-85, TC51832SPL-85 
TC51832SP-10, TC51832SPL-10 
TC51832SP-12, TC51832SPL-12 
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TC51832P/SP/F/PL/SPL/FL-85 
TC51832P/SP/F/PL/SPL/FL-10 
TC51832P/SP/F/PL/SPL/FL-12 


[OUTLINE drawings! (SOP28-P-450) 


Unit in mm 



Note: Package width and length do not include mold protrusion, 

allowable mold protrusion is 0.15mm. 

Tliese outline drawings apply to: 

TC51832F-85, TC51832FL-85 
TC51832F-10, TC51832FL-10 
TC51832F-12, TC51832FL-12 
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131,072 WORDS x 8 BIT CMOS PSEUDO STATIC RAM 
DESCRIPTION 

The TC51S128A Ramily is a IM bil high speed CMOS Pseudo Static RAM organized as 131,072 
words by 8 bits. The TC518128A Family utilizing one transistor dynamic memory cell with CMOS 
peripheral circuit provides large capaci^jjugh speed and low power features. The feature includes 
single power supply of 5V + 10%. The RFSH input allows two types of refresh operation - auto refresh 
and self refresh. The TC518128A Family has a static RAM-like write functionality where input data is 
written into the memory cell at the rising edge of R/W, which allows easy interfacing with 
microprocessor. 

The TC518128A Family is a pin - compatibly with IM bit CMOS Static RAM-JEDEC standard and 
is packaged in a 32 pin standard 0.6 inch and C.Sinch width plastic DIP and small - out line plastic flat 
package and a 32 pin plastic thin small - out - line package (forward, reverse type). 

FEATURES 


• Organization: IM bit (131,072 v,'ord X 8bit) 

• Fast Access Time and Low Power Dissipation 


Single Power Supply : 5V±10% 


Auto refresh is capable by internal counter. 
Self refresh is capable by internal timer. 



I TC518128A Family | 

-80 

- 10 

- 12 

tcEA GE Access Time 

80ns 

100ns , 

120ns 

^OtA OE Access Time 

35ns 

40ns I 

50ns 

tRc Cycle Time 

130ns 

160ns 

190ns 

Power Dissipation 

385mW 

33CmW 

275mW 

Seif Refresh Current 

1 1 mA/200 aA ( L version) 1 


• All inputs and outputs ; TTL compatible 

• 512 refresh cycle/8ms 

• Auto refresh power down function 

• Pin Compatible : IM SRAM (JEDEC) 

• Logic Compatible : SRAM R/W Pin 

• Logic Compatible : SRAM R/W Pin 


PI N CONNECTION (TOPVIEW) 


• Package:TC518128AP/APL 
TC518128AF/AFL 
TC518128ASP/ASPL 
TC518128AFW/AFWL 
TC518128AFTL 
TC518128ATRL 


DIP32-P-600 

SOP32-P-450 

DIP32-P-300B 

SOP32-P-525 

TSOP32-P-0820 

TSOP32-P-0820A 


RFSH 
A16 
AU 
A12 
A7C 
A6t 
A5£ 
A4C 
ASC 
A2C 
A1 C 
AQC 

1/01 F 
■/02C 
1 / 031 
GNDi: 


1 

15 

16 


132 

-17 


BLOCK DIAGRAM 
Vdd gnd 
: 1 


COLUMN 
A16-9 8; ADDRESS 
W BUFFER (8) 


:)( 


TC518128AFTL(Forwdrd) 


32p 


i7i 

1 


A8-0 9 


16 

TC518128ATRL(Reverse) 


ROW 
ADDRESS 


L/BUFW(9) 14 


COLUMN 

DECODER 


SENSE AMP. 

I/O GATE M 


TC51812BAPL/AFL/ASPL/AFWL 


PIN NAMES 


REPRESH 

COUNTER(9) 






CEl 
CE2°-H 


CLOCK 

GENERATOR 


S)2 


256x8 


MEMORY 

ARRAY 

512x256x8 




L!/S 


Ooc 

UJ 

<u. 


REFRESH 

CONTROLLER 


REFRESH 

TIMER 


, 1/01 

/08 


A0-A16 

Address inputs 

rf5h 

m 

P-- 


_» 

n— 




R/W 

Read/Write Control Input 


—t 


OE 

Output Enable Input 

R/Wo-- 

(TSOP) 

u 




RFSH 

Refresh Input 


CE2 

Chip Enable Inputs 

Pin No. 

1 

2 

3 

4 

5 

5 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

CO 

O 

T 

5 

Data Inputs/Outputs 

Pin Name 

All 

A^ 

Ag 

Ai3 

R/W 

CE2 

Ais 

Voo 

RFSH 

Ai6 

Ai4 

Ai2 

Ay 

Ag 

As 


Vdd 

Power 

Pin No. 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

GND 

Ground 

Pin Name 

A3 

A2 

b. 

Aq 

1/01 

1/02 

1/03 

GND 

1/04 

1/05 

i/06 

1/07 

1/08 

CEl 

Aio 

OE 
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TC518128AP/ASP/AF/AFW-80, -10,-12 
TC518128APL/ASPL/AFL/AFWL-80, -10,-12 
TC518128AFTL/ATRL-80, -10,-12 


FUNCTION LOGIC 


CEI 

CE2 

5e 



A0~A16 

I/O) - 8 

CONDITION 



■mi 

H 

iim 

V* 

OUT 

Read 




L 


V* 

IN 

Write 

^B^B 



H 


V 

HZ 

CE only Refresh 

H 



■B|l 

■■ 

mmn 

mi 

Auto/Self Refresh 

* 

L 

* 


H 


■91 

Aulo/Self Refresh 

H 


* 

IBBH 

H 

Him 

HZ 


« 


* 

* 

H 


HZ 



H — High Level Input (Vjn = 6.5V ~Vih min. ) 

L ••• Low Level Input (Vin = Vil max.-l.OV) 

* — Don’t care (6.5V --l.OV) 

V* — At CEI falling edge (CE2 = H) or CE2 rising edge (CEl = L), all address inputs 
are “ IN ”, and at the other condition, the address input are " * 

HZ — High Impedance 


ABSOLUTE MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNIT 

NOTE 

Vin 

Input Voltage 

1 

o 

o 

V 

1 

VouT 

Output Voltage 

- 1.0-7.0 

V 

VoD 

Power Supply Voltage 

-1.0-7.0 

V 

Tops 

Operating Temperature 

o 

1 

o 

•c 

Tstg 

Storage Temperature 

-55-150 

•c 

^SOLDER 

Soldering Temperature • Time 

260* 10 

•C*sec 

Po 

Power Dissipation 

600 

trm 

loUT 

Short Circuit Output Current 

50 

mA 


D.C. RECOMMENDED OPERATING CONDITIONS (Ta = 0~70°C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

NOTE 

Vdd 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

2 

V|H 

Input High Voltage 

2.4 

- 

6.5 

V 

ViL 

Input Low Voltage 

-1.0 

- 

0.8 

V 
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TC518128AP/ASP/AF/AFW-80, - 
TC518128APL/ASPL/AFL/AFWL-80, - 
TC518128AFTL/ATRL-80, - 


D.C. ELECTRICAL CHARACTERISTICS (Vdq = 5V ± 10 %, Ta = 0 ~ 70 °C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

NOTES 

boo 

Operating Current 

(Average Power Supply Operating Current) 
CET, CE2, Address cycling; tpc = tnc niin. 

80ns version 

- 

50 

70 


D 

100ns version 

- 

40 ■ 

60 

120ns version 

- 

35 

50 

bosi 

Standby Current 

CFT = V|H or CE2 = V|L 

RF5h = ViH 

Normal version 

- 


2 

mA 


L version 

- 

B 

1 

iDOS2 

Standby Current 

CET = VoD - 0.2V or CE2 = 0.2V, 

If5h = VoD - 0.2V 

Normal version 

B 

- 

1 

mA 


L version 




aA 

■ 

Self Refresh Current {Average Current) 

ClT =V|H or CE2 = V,L, 

RFSH = Vil 

Normal version 

- 

- 

2 

mA 

■ 

L version 

- 

- 

1 

lDDf2 

Self Refresh Current (Average Current) 

CET = Vqd - 0.2V or CE2 = 0.2V, 

RF5R = 0.2V 


- 

- 

1 

mA 


L version 

- 

100 

200 

aA 

IdDF3 

Auto Refresh Current (Average Current) 

(RFSH cycling : tFC = tFC min) 

a 

B 

2 

mA 


Iddfh 

CE only Refresh Current (Average Current) 

(CEl, CE2, Address cycling : tRC = tRC min) 

80ns version 

- 

50 

70 

mA 

3 

100ns version 

_ 

40 . 

■■ 

120ns version 

- 

35 

mm 

l|(L) 

input Leakage Current 

OV £ V|N £ Vqo, All other Inputs not under test s OV 

-10 

B 

10 


Ifll 

b(L) 

Output Leakage Current 

Output Disable (CeT = V|h or CE2 = V|l or 5 e = V|h or R/W = VuJ, 
OV S VoutS Vdd 

-10 

■ 

10 


■ 

VOH 

Output High Level 

loH * - 5mA 

D 

B 

- 

V 


VoL 

Output Low Level 

Iql 4.2mA 

B 

B 

B 

V 



Note) In Iddsi Iddfi with CEl= Vih(CE2 = Vil), these specification limits are 
guaranteed under the condition of CE2=Vih or CE2=Vil(CE1=Vih or CET=Vil). 
In IddS2 and IddF2 with CEl6 Vdd-0.2V(CE2S0.2V), theses specification are 
gu aran teed under the condition of CE2feVDD—0-2V or CE2S0.2V(CE16 Vdd —0.2V 
or CITS 0.2V). 


CAPACITANCE (Vdd = 5V, f = 1MHz, Ta = 25“C) 


SYMBOL 


PARAMETER 


MIN. 


MAX. 


UNIT 


Input Capacitance (A0~A16) 


PF 


C|2 


Input Capacitance (^, CE2, OE, R/W, RE5h) 


pF 


Cio 


Input/Output Capacitance 


pF 


Note) This parameter periodically sampled is not 100% tested. 
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TC518128AP/ASP/AF/AFW-80, -10,-12 
TC518128APL/ASPL/AFL/AFWL-80, -10,-12 
TC518128AFTL/ATRL-80, -10,-12 


ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS 


(Vdd = 5V + 10%, Ta=: 0 ~ 70 °C)(NOTES : 5, 6, 7, 8] 


SYMBOL 

PARAMETER 

tRC 

Random Read, Write Cycle Time 

^RMW 

Read Modify Write Cycle Time 

tCE 

CE Pulse Width 

tp 

CE Precharge Time 

tCEA 

CE Access Time 

fOEA 

OE Access Time 

fCLZ 

CE to Output in Low-2 

tOLZ 

OE to Output in Low-Z 

fwLZ 

Output Active from End of Write 

tCHZ 

Chip Disableto Output in High-Z 

tOHZ 

Ue Disable to Output in High-Z 

twHZ 

Write Enable to Output in High-2 

tODS 

OE Output Disable Set-Up Time 



OE Output Disable Hold Time 


Read Command Set-Up Time 


Read Command Hold Time 


Write Pulse Width 


Write Command Hold Time 


Write Command to CE Lead Time 


Data Set-Up Time from CE 


Data Hold Time from R/W 


Refresh Period (512 cycle, AO'-'AS) 


Transition Time (Rise and Fall) 


-80 


MIN. 


130 


195 I 


80 10,000 


tpHC 

Data Hold Time from CE 

0 

tASC 

AddressSet-UpTime 

0 

tAHC 

Address Hold Time 

20 

tRHC 

RFSR Command Hold Time 

15 

tFC 

Auto Refresh Cycle Time 

130 

tRFP 

RFSh Delay Time from CE 

40 

tPAP 

RFSH Pulse Width (Auto Refresh) 

30 

tpp 

RF5h Precharge Time 

30 

tpAS 

RFSH Pulse Width (Self Refresh) 

8,000 

Tfrs 

CE Delay Time form RFSH 
(Self Refresh) 

160 


tCES 

CE2 Low Set-Up Time 

5 

_ 

CE2 Low Hold Time 

S' 


mm 


160 


235 


100 10.000 


10,000 

ns 

_ 

ns 

120 

ns 

50 

ns 
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TC518128AP/ASP/AF/AFW-80, -10,-12 
TC518128APL/ASPL/AFL/AFWL-80, -10,-12 
TC518128AFTL/ATRL-80, -10,-12 


NOTES; 

1) Stress greater than those listed under " Absolute Maximum Ratings ” may cause permanent 
damage to the device. 

2) All voltage are referenced to GND. 

3) IddO ai^d IddF4 depends on cycle rate. 

4) Iddo depends on output loading. Specified values are obtained with the output open. 

5) An initial pause of lOO^s with high CEl or low CE2 is required after power-up, before proper 
device operation is achieved. 

6) AC measurements asuume tx = 5ns. 

7) Timing reference level 

Input Level : 

Input Reference Level : 

Output Reference Level: 


ViH = 2.6V 
ViL = 0.6V 
ViH = 2.4V 
ViL = 0,8V 
VoH= 2.2V 
VoL = 0.8V 


2.6V— 

INPUT X 

[-2.4V 

ciILaY_ 



OUTPUT _ 

pi 

-i.iv 

~0-8V 


INPUT REFERENCE OUTPUT REFERENCE 
LEVEL LEVEL 


8) Measured with a load equivalent to 2 TTL loads and lOOpF. 

9) tCHZ. t0HZ> tWHZ define the time at which the output achieves the open circuit condition and is 
not referenced to output voltage levels. 

10) In write cycles, the input data is latched at the earlier of R/W or CEl rising edge and CE2 falling 
edge. Therefore the input data must be valid during set-up time (tDSW or tosc) and hold time 
(tOHW or tDHC )• 

11) All address inputs are latched at the falling edge of CEl and the rising edge of CE2. Therefore 
the all address inputs must be valid during tASC and Lahc- 

12) Two refresh ope ratio n - auto refresh and self refresh are defined by the RFSH pulse width under 
the condition of CE l = Vi H or CE2 = Vil. 

Auto refresh: RFSH pulse width S tpAP (max.) 

Self refresh : RFSH pulse width & tpASCmin.) 

The timing parameter (tpRS) must be kept for device proper operation in the following conditions. 

• after self refresh 

• in case of RFSH = “ L ” after power-up 

13) The timings, tCE (min.) and tcE (max.), must be kept for device proper operation as follows. 



14) 


The timings, tcES (min.) and tcEH (min.), 
clock as follow. 


CEl 

CE2 



CEl 

CE2 


must be kept for using GET and CE2 at the same 
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TC518128AP/ASP/AF/AFW-80, -10, -U 
TC518128APL/ASPL/AFL/AFWL-80, -10 
TC518128AFTL/ATRL-80, -10,-12 


TIMING WAVEFORMS 

READ CYCLE 



WRITE CYCLE-1 ((31 Fix High) 



Note: The device can be operated with cycling “C 
" CE2 ” (or “CEl”) is connected to Vih (or 


i8 



(or CE2) pin only, provided that 
level. 
















TC518128AP/ASP/AF/AFW-80, -10,-12 
TC518128APL/ASPL/AFL/AFWL-80, -10,-12 
TC518128AFTL/ATRL-80, -10,-12 
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TC518128AP/ASP/AF/AFW-80, -10,-12 
TC518128APL/ASPL/AFL/AFWL-80, -10,-12 
TC518128AFTL/ATRL-80, -10,-12 


READ MODIFY WRITE CYCLE 


I, tRMW _ _J 



Note ; A9 — A16 = Don’t care : Don’t care 

Note: The device can be operated with cycling “CEI " (or CE2) pin only, provided that 
“CE2”(or "CEI”) is connected to Vm (or Vil) level. 























TC518128AP/ASP/AF/AFW-80, - 
TC518128APL/ASPL/AFL/AFWL-80, - 
TC518128AFTL/ATRL-80, - 



SELF REFRESH 









TC518128AP/ASP/AF/AFW-80, -10,-12 
TC518128APL/ASPL/AFL/AFWL-80, -10,-12 
TC518128AFTL/ATRL-80, -10,-12 


OUTLINE DRAWING ( DIP32 - P - 600 ) 

Unit in mm 




Weight : 4.53 g (Typ.) 

TC518128AP-80, TC518128APL-80 
TC518128AP-10, TC518128APL-10 
TC518128AP-12, TC518128APL-12 
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TC518128AP/ASP/AF/AFW-80, -10,-12 
TC518128APL/ASPL/AFL/AFWL-80, -10,-12 
TC518128AFTL/ATRL-80, -10,-12 


OUTLINE DRAWING ( DIP32 - P-300 ) 


Unit in mm 



40.5 MAX 



Weight : 2.36 g (Typ.) 

TC518128ASP-80, TC518128ASPL-80 
TC518128ASP-10, TC518128ASPL-10 
TC518128ASP-12, TC518128ASPL-12 
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TC518128AP/ASP/AF/AFW-80, -10,-12 
TC518128APL/ASPL/AFL/AFWL-80, -10,-12 
TC518128AFTL/ATRL-80, -10,-12 



Weight : 0.87 g (Typ.) 

TC518128AF-80, TC518128AFL-80 
TC518128AF-10, TC518128AFL-30 
TC518128AF-12, TC518128AFL-12 
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TC518128AP/ASP/AF/AFW-80, -10,-12 
TC518128APL/ASPL/AFL/AFWL-80, -10,-12 
TC518128AFTL/ATRL-80, -10,-12 


OUTLINE DRAWING ( SOP32 - P - 525 ) 

Unit in mm 


32 17 



Weight : 1.10 g (Typ.) 

TC518129AFW-80. TC518129AFWL-80 
TC518129AFW-10, TC518129AFWL-10 
TC518129AFW-12, TC518129AFWL-12 
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TC518128AP/ASP/AF/AFW-80, -10, - 
TC518128APL/ASPL/AFL/AFWL-80, - 
TC518128AFTL/ATRL-80, -10,-12 


OUTLINE DRAWING (TSOP32 - P - 0820 ) 



18.4±0.2 

20.0±0.2 




Weight : 0.36 g (Typ.) 


TC518128AFTL-80 

TC518128AFTL-10 

TC518128AFTL-12 


TENTATIVE 












TC518128AP/ASP/AF/AFW-80, -10,-12 
TC518128APL/ASPL/AFL/AFWL-80, -10,-12 
TC518128AFTL/ATRL-80, -10,-12 


OUTLINE DRAWING (TSOP32 - P - 0820A ) 

Unit in mm 



0.5±0.1 


Weight : 0.36 g (Typ.) 

TC518128ATRL-80 

TC518128ATRL-10 

TC518128ATRL-12 
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TC518128APL/AFL/AFWL-80LV, -10LV, -12LV 
TC518128AFTL/ATRL-80LV, -10LV, -12LV 


131,072 WORDS x 8 BIT CMOS PSEUDO STATIC RAM PRELIMIN3«IY 

DESCRIPTION 

The TC518128A-LV Fcimily is a IM bit high speed CMOS Pseudo Static RAM organized as 131,072 
words by 8 bits. The TC518128A-LV Family utilizing one transistor dynamic memory cell with CMOS 
peripheral circuit provides large capacity, high speed and low power features. The feature includes 
single power supply of 3.135~5.5V. The RFSH input allows two types of refresh operation - auto 
refresh and self refresh. The TC618128A Family has a static RAM-like write functionality where input 
data is written into the memory cell at the rising edge of R/W^ which allows easy interfacing with 
microprocessor. 

The TC518128A-LV Family is a pin-compatible with IM bit CMOS Static RAM - JEDEC standard 
and is molded in a 32 pin standard 0.6 inch width plastic DIP, smaU-out line plastic flat package 
and plastic thin smaU-out-line package (forward, reverse type). 

FEATURES 


TC518128A-LV Family | 

-80 

- 10 

- 12 

80ns 

lOOns 

120 ns 

3Sns 

40ns 

50ns 

130ns 

385mW 

160ns 

330mW 

190ns 

275mW 


• Organization: IM bit (131,072 wordx8bit) 

• Fast Access Time and Low Power Dissipation 

• Low Voltage Function: 3.135V~5.5V 

• Data Retention Supply Voltage: 3.0V~5.5V 

• Auto refresh is capable by internal counter. 


tcsA CE Access Time _ 80ns 100ns 

tpSA OE Access Time 35ns 40ns 

tRf Cycle Time _ 130ns _ 160ns 

Power Dissipation _ 385mW 330mW 

Self Refresh Current 

13-OV/l 100<zA 

PIN CONNECTION (TOPVIEW) 


TC5I8128AfTl.(foiwArd) 


TCSUiaSATRLIReverse) 


• Self refresh is capable by internal timer. 

• All inputs and outputs: TTL compatible 

• 512 refresh cycle/8ms 

• Auto refresh power down function 

• Pin Compatible: IM SRAM (JEDEC) 

• Logic Compatible: SRAM RAV Pin 


• Package: TC618128APL 
TC518128AFL 
TC518128AFWL 
TC518128AFTL 
T’C518128ATRL 


DIP32-P-600 

SOP32-P-450 

SOP32-P-525 

TSOP32-P-0820 

TSOP32-P-0820A 


RFSHC 

1 

32 


A16C 

2 

31 

JAii 

AUC 

3 

30 

3CE2 


4 

29 

3 RW 

A7C: 

5 

28 

3 A13 

A8C 

6 

27 

3 A3 

ASC 

7 

26 

3 A9 

A4C 

8 

2$ 

^ All 

A3t 

9 

24 

3 0t 

Alt 
A1 C 

10 

11 

23 

22 


AOC 

12 

21 

J ms 

1/OtC 

13 

20 

3 1.07 

1/02 C 

14 

19 

J IK)6 


IS 

18 

3 iros 

GNOC 

16 

17 

3 1/04 


BLOCK DIAGRAM 

Voo gnd 


r-\ COLUMN 
A16-9 8 i ADDRESS 


BUFFER ( 8 ) 


pA, ROW 

A8-0 N; address 


TCS181 tSAPU / AFL / AFWt. 


BUFFER (9) 


REFRESH 
COUNTER! 9) 


COLUMN 
DECODER 
SENSE AMP. 
I/O GATE 

TOSS X a Mi 


MEMORY 

ARRAY 

512x256x8 


PIN NAMES 
I A0~A16 I Add 


RAV 

Read/Write Control Input 

OE 

Output Enable Input 

kfSH 

Refresh Input 

err, CE 2 

Chip Enable Inputs 

00 

O 

T 

5 

Data Inputs/Outputs 

Vdo 

Power 

GND 

Ground 


CLOCK 

GENERATOR 


REFRESH 

CONTROLLER 


(TSOP) 
Pin No. 


' Pin No. 17 18 19 20 21 22 23 24 


10 

11 

12 

13 

14 

15 

16 

Ai 6 

Ai4 

Ai 2 

Ay 

Afi 

As 

A 4 

26 

27 

28 

29 

30 

31 

32 

1/05 

1/06 

1/07 

<0 

O 

m 

Alo 

m 
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TC518128APL/AFI-/AFWL-80LV, -10LV, -12LV 
TC518128AFTL/ATRL-80LV, -10LV, -12LV 


FUNCTION LOGIC 


m 

CE2 

OT 

fVW 

rf5h 

A0~A16 

1/01 - 8 

CONDITION 

|B|| 

H 

L 

H 

jHBjjH 


OUT 

Read 


H 

* 

L 



IN 

Write 


H 

H 

H 



HZ 

' CE only Refresh 

H 

fljmm 

* 

* 



HZ 

Auto/Self Refresh 

* 


* 

* 


mm 

HZ 

Auto/Self Refresh 

H 


■Hm 



* 

HZ 


* 





* 

HZ 



H ••• High Level Input (Vin = 6.5V —Vih min. ) 

L ••• Low Level Input ( Vjn = Vjl max. — — l.OV) 

* - Don’t care (6.5V-l.OV) 

V* ••• At CEI falling edge (CE2 = H) or CE2 rising edge (CEl = L), all address inputs 
are “ IN ”, and at the other condition, the address input are ” * ”. 

HZ — High Impedance 


ABSOLUTE MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNITS 

NOTE 

Vin 

Input Voltage 

-1.0-7.0 

V 

1 

VOUT 

Output Voltage 

-1.0-7.0 

V 

VoD 

Power Supply Voltage 

- 1.0-7.0 

V 

loPR 

Operating Temperature 

0-70 

•c 

Tsto 

Storage Temperature 

- 55-150 

•c 

Tsolder 

Soldering Temperature * Time 

260-10 

•c • sec 

Pd 

Power Dissipation 

600 

mW 

ioUT 

Short Circuit Output Current 

50 

mA 


D.C. RECOMMENDED OPERATING CONDITIONS (Ta = 0~70°C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT. 

NOTE 

Vdo 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

2 

V|H 

Input High Voltage 

2.4 

- 

6.5 

V 

V|L 

Input Low Voltage 

- 1.0 

- 

0.8 

V 
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TC518128APL/AFL/AFWL-80LV, -10LV, -12LV 
TC518128AFTLyATRL-80LV, -10LV, -12LV 


D.C. ELECTRICAL CHARACTERISTICS fVnn = 5V ± 10%. Ta = n~7n°n 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNITS 

NOTES 

Idbo 

Operating Current 

(Average Power Supply Operating Current) 
CE1, CE2, Address cycling: tRc = tpc min. 

80ns version 

- 

50 

70 

mA 

■ 

100 ns version 

- 

40 

60 

120 ns version 

- 

35 

50 

Iddsi 

Standby Current, 

CET = V|H or CE2 = Vii,, R??R = V|h 

- 

■ 

■ 

mA 


Iddsz 

Standby Current, 

Tn’ = VoD-0.2V or CE2 = 0.2V, WF5 h = Voo-0.2V 

■ 



aA 

■ 

loofi 

Self Refresh Current (Average Current), 

CiT =V,H or CE2 = Viu, TOR = V|l 

■ 

■ 

■ 

mA 


IdDF 2 

Self Refresh Current (Average Current) 

^rr= VoD- 0.2V or CE2 = 0.2V, RF5H = Vil 

■ 

100 

200 



Iddf3 

Auto Refresh Current (Average Current) 

(RFSH cycling ; tFC = tFC min) 

■ 

■ 

2 

mA 


•dDF4 

CE only Refresh Current (Average Current) 
(CE1, CE2, Address cycling : IRC = tRC min) 

80ns version 

Bi 

50 

70 

mA 

3 

100 ns version 

- 

40 

60 

120 ns version 

- 

35 

50 

l|(L) 

Input Leakage Current 

OV £ V|N £ Vdd, All other Inputs not under test = OV 

-10 

■ 

10 

f-a 


lo(L) 

Output Leakage Current 

Output Disable (CET = V|h or CE2 = V|l or = V|h or R/W = V|iJ, 

OV S VoutS Vdo 

-10 

■ 

10 

aA 


VoH 

Output High Level 

Iqh * - 5mA 

D 

■ 

■ 

D 


VoL 

Output Low Level 

Iql = 4.2mA 

■ 

■ 


D 



Note) In Iddsi and Iddfi with CE1 =Vih(CE2=Vil), these speci fication limits are 
guaranteed under the condit ion o f CE2 =Vih or CE2 =Vil(?^=Vih or CET=Vil). 
In IddS 2 and IddF 2 with CE 1S Vdd— 0.2V(CE2S 0.2V), theses specification are 
gu aran teed under the condition of CE2 SVdd- 0.2V or CE2S0.2V(CEIgV dd- 0.2V 
or ClTg0.2V). 


CAPACITANCE (Vdd = 5V, f = 1MHz, Ta = 25 °C) 


SYMBOL 

PARAMETER 

MIN. 

MAX, 

UNIT 

Ci, 

Input Capacitance {A0~A16) 

- 

5 

PF 

C |2 

Input Capacitance (£eT, CE2, OE, R/W, RF5H) 

- 

7 

pF 

Qo 

Input/Output Capacitance 

- 

7 

pF 


Note) This parameter periodically sampled is not 100% tested. 
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TC518128APL/AFL/AFWL-80LV, -10LV, -12LV 
TC518128AFTL/ATRL-80LV, -10LV, -12LV 


FI FrTRirAI CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS 


(VPD = 5V± 10%, Ta= 0~ 



PARAMETER 


Random Read, Write Cycle Time 


Read Modify Write Cycle Time 


CE Pulse Width 


CE Precharge Time 



Data Hold Time from RA/V 


Data Hold Time from CE 


Address Set-Up Time 


Address Hold Time 


RFSH Command Hold Time 


Auto Refresh Cycle Time 


Hf 5H Delay Time from CE 


RFSH Pulse Width (Auto Refresh) 


RF5h Precharge Time 


RFSH Pulse Width (Self Refresh) 


CE Delay Time form RFSh 
(S elf Refresh) 


Refresh Period (512 cycle, AO—A8) 


Transition Time (Rise and Fall) 


CE2 Low Set-Up Time 


CE2 Low Hold Time 


-80 

MIN. I MAX, 


70 °C) ( NOTES: 5, 6, 7, 8 ) 
io ^^2 

-1- UNITS 

MAX. MIN. MAX. 


190 


UNITS NOTES 


Tqea 

(5¥ Access Time 

fCLZ 

CE to Output in Low-Z 

toiz 

OEto Output In Low-2 

tWLZ 

Output Active from End of Write 

Tchz 

Chip Disable to Output in High-Z 

tOHZ 

UE Disable to Output In High-2 

tWHZ 

Write Enable to Output in High-2 

loos 

m Output Disable Set-Up Time 

tODH 

^ Output Disable Hold Time 

Ircs 

Read Command Set-Up Time 

tRCH 

Read Command Hold Time 

twp 

Write Pulse Width 

IWCH 

Write Command Hold Time 

ICWL 

Write Command to CE Lead Time 

tosw 

Data Set-Up Time from RAV 

lose 

Data Set-Up Time from CE 
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TC518128APL/AFL/AFWL-80LV, -10LV, -12LV 
TC518128AFTL/ATRL-80LV, -10LV, -12LV 


[3,3V OPERATING SPECIFICATION] 

D.C. RECOMMENDED OPERATING CONDITIONS ( Vdd = 3.3V + 5%, Ta = 0 - 70 °C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT. 

NOTE 

Vdo 

Power Supply Voltage 

3.135 

3.3 

3.465 

V 

■ 

V|H 

Input High Voltage 

Vod-0.2V 

- 

V[)p + l.OV 

V 

V|L 

Input Low Voltage 

-0.5 

- 

0.2 

V 


D.C. ELECTRICAL CHARACTERISTICS { Vqd = 3.3V ± 5%, Ta = 0 ~ 70 °C ) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 



Iddo 

Operating Current 

(Average Power Supply Operating Current) 

CEI, CE2, Address cycling: tac = tac min. 

- 

15 

20 

mA 

1 

IdDS2 

Standby Current 

- 

50 




bDF2 

Self Refresh Current (Average Current) 

- 

50 

100 



l00f3 

Auto Refresh Current (Average Current) 

(R^SH cycling : tFC = tFC min) 

- 

■ 

2 

mA 

■ 

l00F4 

CE only Refresh Current (Average Current) 

(Set, CE2, Address cycling ; tRC = tRC min) 

■1 

15 

20 

mA 

D 

'l(L) 

Input Leakage Current 

OV S V|M 2 Vpo, All other Inputs not under test = 

OV 

- 10 

■ 

10 

/'A 

■ 

l0(L) 

Output Leakage Current 

Output Disable, OV £ Vout^ Vqq 

- 10 

■ 

10 

pA 

■ 

VOH 

Output High Level 

l0H= - 1mA 

2.4 


- 



loH * *• ^rnA 

l0H= - 100//A 

S9KISI 


- 



VOL 

Output Low Level 

lot = 2.1mA 

IHHII 

|B||| 

IB 

Hi 

■■ 

lot = 2.1mA' 

o 

II 

o 

o 

- 

- 


B 

B 
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TC518128APL/AFUAFWL-80LV, -10LV, -12LV 
TC518128AFTL/ATRL-80LV, -10LV, -12LV 


ELECTRICAL CHARAC TERISTICS AND RECOMMENDED AC OPERATING CONDITIONS 

(Vdd = 3.3V ± 5%, Ta = 0--70 °C) ( NOTES : 5, 6, 8) 


SYM80L 

PARAMETER 

tRC 

Random Read, Write Cycle Time 

tRMW 

Read Modify Write Cycle Time 

tCE 

CE Pulse Width 


CE Precharge Time 

tcEA 

CE Access Time 

tOEA 

Access Time 

tCLZ 

CE to Output in Low-Z 

tOLZ 

01 to Output in Low-2 

tWLZ 

Output Active from End of Write 

tCHZ 

Chip Disable to Output in Htgh*Z 

tOHZ 

Of Disable to Output in High-Z 

tWHZ 

Write Enable to Output in Hlgh-2 

toos 

or Output Disable Set-Up Time 


OE Output Disable Hold Time 


Read Command Set-Up Time 


Read Command Hold Time_ 


Write Pulse Width 


Write Command Hold Time 


Write Command to CE Lead Time 


Data Set-Up Time from R/W 


Data Set-Up Time from CE 


Data Hold Time from R/W 


Data Hold Time from CE 


Address Set-Up Time 


Address Hold Time 


RFSH Command Hold Time 


Auto Refresh Cycle Time 


rESH Delay Time from CE_ 


Rf$H Pulse Width (Auto Refresh) 


RFSH Precharge Time 


RFSH Pulse Width (Self Refresh) 


CE Delay Time form RFSH (Self Refresh) 


Refresh Period (512 cycle, A0~A8) 


Transition Time (Rise and Fall) 


CE2 Low Set-Up Time 


CE2 Low Hold Time 


Timing reference Level 

Input Reference Level 
Output Reference Level 



l.iV/ 1.5V 
1.5V/1.5V 
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TC518128APL/AFL/AFWL-80LV, -10LV, -12LV 
TC518128AFTL/ATRL-80LV, -10LV, -12LV 


NOTES: 

1) Stress greater than those listed under “ Absolute Maximum Ratings ” may cause permanent 
damage to the device. 

2) All voltage are referenced to GND. 

3) Iddo and IddF 4 depends on cycle rate. 

4) Iddo depends on output loading. Specified values are obtained with the output open. 

5) An initial pause of 100//S with high CEI or low CE2 is required after power-up, before proper 
device operation is achieved. 

6) AC measurements asuume tT = 5ns. 

7) Timing reference level 


Input Level : Vih = 2.6V 

ViL = 0.6V 

Input Reference Level : Vjh = 2.4V 
ViL = 0.8V 

Output Reference Level; VoH= 2.2V 
VoL = 0.8V 



LEVEL LEVEL 


8) Measured with a load equivalent to 2 TTL loads and lOOpF. 

9) tCHZ. tOHZ> twHZ define the time at which the output achieves the open circuit condition and is 
not referenced to output voltage levels. 

10) In write cycles, the input data is latched at the earlier of RAV or GEI rising edge and CE2 falling 
edge. Therefore the input data must be valid during set-up time (tosw or toSC) and hold time 
(tDHW or tDHC )• 

11) All address inputs are latched at the falling edge of CEI and the rising edge of CE2. Therefore 
the all address inputs must be valid during tASC and tAHC- 

12) Two refresh ope ratio n - auto refresh and self refresh are defined by the RFSH pulse width under 
the condition of CEI = Vih or CE2 = Vjl. 

Auto refresh: RFSH pulse width S tpAP (max.) 

Self refresh : RFSH pulse width S tpAS (min.) 

The timing parameter (tpRS) must be kept for device proper operation in the following conditions. 

• after self refresh 

• in case of RFSH = “ L ” after power-up 

13) The timings, tCE (min.) and tcE (max.), must be kept for device proper operation as follows. 



14) The timings, tcES (niin.) and tCEH (min.), must be kept for using CEI and CE2 at the same 
clock as follow. 



»1 





m 

V|H — .. J 

ViL - 



VW _ 5 

V,L - _ / 

L 

CE2 

VlH_ -^ 


CE2 

VlH__ 1 

Vii — 




-- t«s 


“1 

^ tciH 


r 
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TC518128APL/AFL/AFWL-80LV, -10LV, -12LV 
TC518128AFTL/ATRL-80LV, -10LV, -12LV 


DATA RETENTI ON CHARACTERISTICS (Ta = 0~70°C) 



*The falling slope of Vdd must be more than 50ms in order to operate the device safely. (20msAr) 



CTTa VoD - 0.2V or CE1 S 0.2V 


(Note)- UE , RAV, A0~A16= Don’t care 

- Iddfi is applied in RFSH=Vil max.. CeI=Vih min. > CE2— ViL max. 

■> At any state but Data Retention Mode, Auto Refresh or CE Only Refresh with 512cycle/8ms 
is required. 
































TC518128APL/AFL/AFWL-80LV, -10LV, -12LV 
TC518128AFTL/ATRL-80LV, -10LV, -12LV 


TIMING WAVEFORMS 



















TC518128APL/AFL/AFWL-80LV, -10LV, -12LV 
TC518128AFTL/ATRL-80LV, -10LV, -12LV 



__V|H - 

I/01-1/08 

1 VoH“ 

•—OUT - 



Note: The device can be operated with cycling “CEl” (or CE2) pin only, provided that 
“CE2”(or “CEl”) is connected to Vih (or Vil) level. 
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TC518128APL/AFLyAFWL-80LV, -10LV, -12LV 
TC518128AFTL/ATRL-80LV, -10LV, -12LV 
















TC518128APL/AFL/AFWL-80LV, -10LV, -12LV 
TC518128AFTL/ATRL-80L.V, -10LV, -12LV 



VoH 

l/01~l/08 _ C?EN -- 

VoL- 

NOTE : OE. R/W, A0~A16 = Don’t care Don’t care 


SELF REFRESH 



NOTE : OE, RyW, A0~A16 = Don’t care Don’t care 
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TC518128APL/AFL/AFWL-80LV, -10LV, -12LV 
TC518128AFTLyATRL-80LV, -10LV, -12LV 






TC518128APL/AFLyAFWL-80LV, -10LV, -12LV 
TC518128AFTL/ATRL-80LV, -10LV, -12LV 


Battery Back Up applicable example 



*1: Ceramic condenser 
*2: Tantalum condenser 

(The large Bypass condenser is preferable, as the noise is absorbed when the power 
supply is switched.) 


This circuit does not have memory protection. Therefore, rapid turnning - off of the power supply 
must be avoided. Enter the Self Refresh Mode before changing to Battery Back Up Power Supply. 
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TC518128APL/AFL/AFWL-80LV, -10LV, -12LV 
TC518128AFTLyATRL-80LV, -10LV, -12LV 
















TC518128APL/AFL/AFWL-80LV, -10LV, -12LV 
TC518128AFTL/ATRL-80LV, -10LV, -12LV 


OUTLINE DRAWING ( SOP32 - P-450 ) 


0.775 TYP 


21.1 MAX 


20.6 ±0.2 


■ 



JSiSiliiiSSiiili! 

SSSSISm 

1 

- ED 

—1 

m +1 



o 



Weight : 0.87 g (Typ.) 

TC518128AFL-80LV 

TC518128AFL-10LV 

TC518128AFL-12LV 
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TC518128APL/AFL/AFWL-80LV, -10LV, -12LV 
TC518128AFTL/ATRL-80LV, -10LV, -12LV 



















TC518128APL/AFL/AFWL-80LV, -10LV, -12LV 
TC518128AFTL/ATRL-80LV, -10LV, -12LV 




0.5±0.1 


Weight : 0.36 g (Typ.) 

TC518128AFTL-80LV 

TC518128AFTL-10LV 

TC518128AFTL-12LV 


A-46 






TC518128APL/AFL/AFWL-80LV, -10LV, -12LV 
TC518128AFTL/ATRL-80LV, -10LV, -12LV 


OUTLINE DRAWING (TSOP32 - P - 0820A) 



jk 




Weight : 0.36g (Typ.) 

TC518128ATRL-80LV 

TC518128ATRL-10LV 

TC518128ATRL-12LV 


Unit in mm 


TENTATIVE 



1.0±0.1 ^ ^ 0,1 ±0.05 

1.2MAX 



0.5±0.1 
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131,072 WORDS X 8 BIT CMOS PSEUDO STATIC RAM 
DESCRIPTION 

The TC518129A Family is a IM bit high speed CMOS Pseudo Static RAM organized as 131,072 
words by 8 bits. The TC518129A Family utilizing one transistor dynamic memory cell with CMOS 
peripheral circuit provides large capac ity . hi gh speed and low power features. The feature includes 
single power supply of 5V±10%. The RFSH input allows two types of refresh operation - auto refresh 
and self refresh. The TC518129A Family has a static RAM-like write functionality where input data is 
written into the memory cell at the rising edge of R/W, which allows easy interfacing with 
microprocessor. 

CS standby mode being adopted in the TC518129A Family, CE2 pin in the TC518128A Family is 
changed to CS pin. This is packaged in a 32 pin standard 0.6 inch and 0.3 inch width plastics DIP 
and small-out line plastic flat package and a 32 pin plastic thin small - out - line package (forward, 
reverse type). 


FEATURES 


• Organization: IM bit (131,072 word X 8bit) 

• Fast Access Time and Low Power Dissipation 

• Single Power Supply : 5V±10% 

• Auto refresh is capable by internal counter. 

• Self refresh is capable by internal timer. 



TC518t29A Family ] 

-80 

-10 

-12 

tcEA CE Access Time 

80ns 

100ns 

120ns 




■KQIiSI 

csBoasuiaBi 

IHiniiS 




mmsm 


wssssm 

KBiasmiKinranB 

^nS^MMaBSESSMMl 


PIN CONNECTION (TOPVIEW) BLOCK 


• All inputs and outputs : TTL compatible 

• 512 refresh cycle/8ms 

• Auto refresh power down function 

• Pin Compatible : IM SRAM (JEDEC) 

• Logic Compatible : SRAM R/W Pin 

• Logic Compatible : SRAM R/W Pin 

• Package:TC518129AP/APL :DIP32-P-600 

TC518129AF /AFL : SOP32-P-450 
TC518129ASP/ASPL : DIP32-P-300B 
TC518129AFW/AFWL : SOP32-P-525 
TC518129AFTL : TSOP32-P-0820 
TC518129ATRL : TSOP32-P-0820A 

DIAGRAM 


RFSHC 

1 

32 

A16C 

2 

31 

AUC 

3 

30 

A12C 

4 

29 

A7C 

5 

28 

A6C 

6 

27 

A5C 

7 

26 

A4C 

8 

25 

A3C 

9 

24 

A2C 

10 

23 

A1C 

11 

22 

AOt 

12 

21 

1/01 c 

13 

20 

1/02 C 

14 

19 

1/03 C 

15 

18 

GNO^^ 

16 

17 


3 CS 
3 R/W 
3 A13 


Ml 

OE 

^0 




132 


VOD 

_L 


GND 


|-\ COLUMN 
A16-9 8) ADDRESS 

W f- ■■ 


BUFFER (8) h 


Af 


8 


TCS18129AFTL(forward} 


m 

17 


O S 1 

-PlB 


A8- 


0^ 


ROW 
ADDRESS 
BUFFER (9) 


TC518t29ATRL{Revers«) 


TCS18129 APL / AFL / ASPL / AFWL 


COLUMN 

DECODER 


SENSE AMP. 
I/O GATE 




Jn 


REFRESH 


COUNTER(9) 

In 


CE 


CS 


1 / 01 - 1/08 


VpD 


GND 


Chip Enable Inputs 


Chip Select Inputs 


Data Inputs/Outputs 


Power 


Ground 


PIN NAMES 

^o^ 

CSo* 

CLOCK 

GENERATOR 

i 

A0-A16 

Address Inputs 




J 

R/W 

Read/Write Control Input 

m 


- 


f5T 

Output Enable Input 


—d 

H 



512 






56x8 


M 


MEMORY 

ARRAY 

512x256x8 


IffA,- 


o 

D ca 




< 


Q m 


REFRESH 

CONTROLLER 


REFRESH 

TIMER 




(TSOP) 


R/Wo- 


/01 

1 

1/08 


1 

Pin No. 

n 

Q 

D 

u 

D 

a 

T1 



10_ 

11 


— 

14 


16 

1 

Pin Name 


m 

m 

QB 


0 

EZS 

EBI 

i™a 

BH 


CE 

EBI 


ca 

m 

1 

Pin No. 


d 

m 

El 

El 

m 

El 

El 

O 

El 

Q 


El 

El 

m 

Ea 

1 

Pin Name 

m 

ra 

a 

m 

1^ 

0^ 

IBgl 



0^ 





BH 

m 



A-49 














































TC518129AP/ASP/AF/AFW-80, -10,-12 
TC518129APLyASPL/AFL/AFWL-80, -10,-12 
TC518129AFTL/ATRL-80, -10,-12 


FUNCTION LOGIC 


Ce 

cs 

OE 

RAV 

RFSH 



CONDITION 

■n 


L 

H 


V* 

OUT 

Read 



* 

L 


V* 

IN 

Write 

H 


H 

H 

mill 

V* 

HZ 

^ only Refresh 




* 


* 

HZ 

CS standby 

H 

iim 

* 

* 


* 

HZ 

Auto/Self Refresh 

H 

iHBI 

* 

* 

H 

* 

HZ 

Stand by 


H ••• High Level Input ( Vin = 6.5V ~ Vih min. ) 

L Low Level Input (Vin = Vil max.-l.OV) 

* — Don’t care (6.5V-—l.OV) 

V* At CH falling edge, all address inputs are “ IN ", and at the other condition, the 
address input are “ * ”, 

HZ — High Impedance 


ABSOLUTE MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNITS 

NOTE 

V|N 

Input Voltage 

- 1.0~7.0 

V 

1 

VouT 

Output Voltage 

- 1.0-7.0 

V 

VoD 

Power Supply Voltage 

- 1.0-7.0 

V 

loPR 

Operating Temperature 

0~70 

•C 

Tstg 

Storage Temperature 

-55-150 


IsoldeR 

Soldering Temperature ■ Time 

260*10 

•c • sec 

Po 

Power Dissipation 

600 

mW 

loUT 

Short Circuit Output Current 

50 

mA 


D.C. RECOMMENDED OPERATING CONDITIONS (Ta = 0~70°C) 


SYMBOL 

PARAMETER 

MIN. 



UNIT. 

NOTE 

Vdd 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

2 

Vih 

Input High Voltage 

HOI 

- 

6.5 

V 

' Vii, 

Input Low Voltage 

-1.0 

- 

0.8 

V 


A-50 









































































TC618129AP/ASP/AF/AFW-80, -10, - 
TC518129APL/ASPL/AFL/AFWL-80, -10,- 
TC518129AFTL/ATRL-80, -10, - 


D.C. ELECTRICAL CHARACTERISTICS (Vnn = 5V ± 10%, Ta = 0 ~ 70 “C ) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNITS 

NOTES 


Operating Current 

80ns version 

- 

50 

70 


■1 

IddO 

(Average Power Supply Operating Current) 

100ns version 

- 

40 

60 

mA 



CF, Address cycling: Irc = tRc min. 

120ns version 

- 

35 

50 



lODSI 

Standby Current 

Cl = ViH 

WRH = V|H 

Normal version 

- 

- 


mA 

■ 

L version 

- 

- 

B 

■ 

IdDS2 

Standby Current 
^ = Vdd - 0-2V 

RF5H = Vdo - 0.2V 

Normal version 

■1 

- 

B 

mA 

■ 

L version 

- 

100 



■ 


Self Refresh Current {Average Current) 
tE =V,H 

RF^ = VtL 

Normal version 

- 

- 

B 



boFl 

L version 

m 

- 

B 



bDF2 

Self Refresh Current (Average Current) 
tE « Vdd - 0.2V 

RFSH = 0.2V 

Norma! version 

- 

- 

B 



L version 

- 

100 

200 

aA 


>DDF3 

Auto Refresh Current (Average Current) 

(RFSH cyciing : tFC = tFC min) 

m 

B 

2 

mA 



CE only Refresh Current (Average Current) 
(^, Address cycling : tRC = tRC min) 

80ns version 

- 

50 




boM 

lOOns version 

_ 

mm 



3 


120ns version 

_ 

35 




l|(L) 

Input Leakage Current 

OV S ViN JS Vdd» All other Inputs not under test = OV 

-10 

B 

10 

pA 


lo(L) 

Output Leakage Current 

Output Disable (CE = Vjh or OE = V|h or R/W = V|l), 

OV S Vqut" Vdd 

- 10 

■ 

10 

aA 


VoH 

Output High Level 

Iqh * -5mA 

B 

B 

B 

V 


Vou 

Output Low Level 
lot ® 4.2mA 

B 

B 

B 

■ 



CAPACITANCE (Vdd = 5V, f = IMHz, Ta = 25 °C) 


SYMBOL 

PARAMETER 

MIN. 

MAX. 

UNIT 

Cn 

Input Capacitance (AO-^AIS) 

- 

5 

pf 

Cl2 

Input Capacitance (^, CS.UE, R/\A/, RFSH) 

- 

7 

pF 

Cio 

Input/Output Capacitance 

- 

7 

pF 


Note) This parameter periodically sampled is not 100% tested. 
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TC518129AP/ASP/AF/AFW-80, -10,-12 
TC518129APL/ASPL/AFL/AFWL-80, -10,-12 
TC518129AFTL/ATRL-80, -10,-12 


ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS 


(Vdd = 5V±10%, Ta= 0~70°C)( NOTES: 5, 6, 7, 8) 


-80 


MIN. MAX. 


130 


-12 


MAX. I MIN. MAX. 


190 


SYMBOL 

parameter 

tRC 

Random Read, Write Cycle Time 

tRMW 

Read Modify Write Cycle Time 

tCE 

CE Pulse Width 

tp 

^ Precharge Time 

ICEA 

^Access Time 

^OEA 

C51 Access Time 

tCLZ 

CE to Output In Low-Z 

tOLZ 

^ to Ou tput i n Low-Z 

tWLZ 

Output Active from End of Write 

ICHZ 

Chip Disable to Output in High-Z 

k)HZ 

01 Disable to Output in High-Z 

tWHZ 

Write Enable to Output in High-Z 

toos 

0f Output Disable Set-Up Time 

tODH 

01 Output Disable Hold Time 

IrCS 

Read Command Set-UpTime 

tRCH 

Read Command Hold Time 

tcss 

Chip Select Set-Up Time 

tCSH 

Chip Select Hold Time 

twp 

Write Pulse Width 

twCH 

Write Command Hold Time 

tcWL 

Write Command to0f Lead Time 

tosw 

Data Set-Up Time from RA/V 

lose 

Data Set-Up Time from ^ 

lOHW 

Data Hold Time from RAV 

tOHC 

Data Hold Time from ^ 

Iasc 

Address Set-Up Time 

Uhc 

Address Hold Time 

Irhc 

RFSH Command Hold Time 

tpc 

Auto Refresh Cycle Time 

Irfd 

RF$H Delay Time from ^ 

IpAP 

RFSH Pulse Width (Auto Refresh} 

tpp 

(IFSH Precharge Time 

Iras 

ftf SH Pulse Width (Self Refresh) 

tpRS 

CE Del ay Ti me form RFSH 
(Self Refresh) 

tREF 

Refresh Period (512 cycle, AO-^AS) 

tT 

-1 

Transition Time (Rise and Fall) 


UNITS 

1 NOTES 

ns 
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TC518129AP/ASP/AF/AFW-80, -10,-12 
TC518129APL/ASPL/AFL/AFWL-80, -10,-12 
TC518129AFTL/ATRL-80, -10,-12 


NOTES: 


1 ) 

2 ) 

3) 

4) 

5) 

6 ) 
7) 


8 ) 

9) 

:o) 

11 ) 

12 ) 


Stress greater than those listed under “ Absolute Maximum Ratings ’’ may cause permanent 
damage to the device. 

All voltage are referenced to GND. 

Iddo and IddF4 depends on cycle rate. 

Iddo depends on output loading. Specified values are obtained with the output open. 

An initial pause of 100//S with high CE is required after power-up, before proper device operation 
is achieved. 

AC measurements asuume tx = 5ns. 

Timing reference level 

Input Level : Vih = 2.6V 

ViL = 0.6V 

Input Reference Level : Vih = 2.4V 
ViL = 0.8V 

Output Reference Level: VoH= 2.2V 
VoL = 0.8 V 

Measured with a load equivalent to 2 TTL loads and lOOpF. 

tCHZ, toHZ, twHZ define the time at which the output achieves the open circuit condition and is 
not referenced to output voltage levels. 

In write cycles, the input data is latched at the earlier of R/W or CE rising edge. Therefore the 
input data must be valid during set-up time ( tnsw or tosc) and hold time (toHW or tDHC )• 

All address inputs are latched at the falling edge of CE. Therefore the all address inputs must be 
valid during tASC and tAHC- 

Two refresh operation - auto refresh and self refresh are defined by the RFSH pulse width under 
the condition of CE = Vih. 

Auto refresh : RFSH pulse width S tpAP (max.) 

Self refresh : RFSH pulse width S tpAS (min.) 

The timing parameter (tpRS) must be kept for device proper operation in the following conditions. 

• after self refresh 

• in case of RFSH = “ L ” after power-up 


2.6V—-—\ 
INPUT ^ X 

\=Ta^ - 

-Q8V_ 




OUTPUT 


-0.8V 





INPUT REFERENCE OUTPUT REFERENCE 
LEVEL LEVEL 
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TC518129AP/ASP/AF/AFW-80, -10,-12 
TC518129APL/ASPL/AFL/AFWL-80, -10,-12 
TC518129AFTL/ATRL-80, -10,-12 _ 

TIMING WAVEFORMS 
READ CYCLE 


_ V|H --'r <• 

“ vi, _ tcss.i 



WRITE CYCLE-1 (M Fix Hieh) 






















TC518129AP/ASP/AF/AFW-80, -10,-12 
TC518129APL/ASPL/AFL/AFWL-80, -10,-12 
TC518129AFTL/ATRL-80, -10,-12 



WRITE CYCLE - 3 ( OE Fix Low 
















TC518129AP/ASP/AF/AFW-80, -10,-12 
TC518129APL/ASPL/AFL/AFWL-80, -10,-12 
TC518129AFTL/ATRL-80, -10,-12 


READ MODIFY WRITE CYCLE 


I._tRMW 



CE ONLY REFRESH 


tRC 
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rfSh auto refresh 




1 / 01 - 1/08 _ 

VoL - 

NOTE : CS. OE, R/W, AO-AIS s Don't care 


CS STANDBY MODE 


:518129AP/ASP/AF/AFW-80, -10, -12 
129APL/ASPL/AFL/AFWL-80, -10,-12 
TC518129AFTL/ATRL-80, -10,-12 











TC518129AP/ASP/AF/AFW-80, -10,-12 
TC518129APL/ASPL/AFL/AFWL-80, -10,-12 
TC518129AFTL/ATRL-80, -10,-12 


OUTLINE DRAWING ( DIP32 - P-600 ) 

Unit in mm 



Weight : 4.53 g (Typ.) 

TC518129AP-80, TC618129APL-80 
TC518129AP-10, TC518129APL-10 
TC518129AP-12, TC518129APL-12 
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TC518129AP/ASP/AF/AFW-80, -10,-12 
TC518129APL/ASPL/AFL/AFWL-80, -10,-12 
TC518129AFTL/ATRL-80, -10,-12 


OUTLINE DRAWING ( DIP32 - P - 300 ) 


Unit in mm 



40.5 MAX 



Weight ; 2.36 g (Typ.) 

TC518129ASP-80, TC518129ASPL-80 
TC518129ASP-10, TC518129ASPL-10 
TC518129ASP-12, TC518129ASPL-12 




TC518129AP/ASP/AF/AFW-80, -10, --12 
TC518129APL/ASPL/AFL/AFWL-80, -10,-12 
TC518129AFTL/ATRL-80, -10,-12 


OUTLINE DRAWING { SOP32 - P-450 ) 



21.1 MAX 


20.6 ± 0 .: 

2 






°To31 


Weight : 0.87 g (Typ.) 

TC518129AF-80, TC518129AFL-80 
TC518129AF-10, TC518129AFL-10 
TC518129AF-12, TC518129AFL-12 


0.19±0.1 l2.4±0.2 8.810.2 









TC518129AP/ASP/AF/AFW-80, -10,-12 
TC518129APL/ASPL/AFL/AFWL-80, -10,-12 
TC518129AFTL/ATRL-80, -10,-12 


OUTLINE DRAWING { SOP32 - P-525 ) 

Unit in mm 


32 17 







Weight : 1.10 g (Typ.) 

TC518129AFW-80. TC518129AFWL-80 
TC518129AFW-10, TC518129AFWL-10 
TC518129AFW-12, TC518129AFWL-12 
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TC518129AP/ASP/AF/AFW-80, -10, 
TC518129APL/ASPL/AFL/AFWL-80, 
TC518129AFTL/ATRL-80, -10,-12 


OUTLINE DRAWING (TSOP32 - P - 0820 ) 


TENTATIVE 





















OUTLINE DRAWING (TSOP32 - P - 0820A) 



Weight : 0.36 g (Typ.) 

TC518129ATRL-80 

TC518129ATRL-10 

TC518129ATRL-12 


0.2TYP 


- 80 , - 10 , -12 
- 80 , - 10 , -12 
- 80 , - 10 , -12 


Unit in mm 




0.5±0.1 














































TC518129APL/AFUAFWL - 80LV, -10LV. -12LV 
TC518129AFTLyATRL-80LV, -lOLV, -12LV 


131,072 WORDS x 8 BIT CMOS PSEUDO STATIC RAM 


PRELIMINARY 


DESCRIPTION 


The TC518129A-LV Family is a IM bit high speed CMOS Pseudo Static RAM organized as 131,072 
words by 8 bits. The TC518129A-LV Family utilizing one transistor dynamic memory cell with CMOS 
peripheral circuit provides large capacity, high speed and low power features. The feature includes 
single power supply of 3.136V~5.6V The RFSH input allows two types of refresh operation - auto 
refresh and self refresh. The TC618129A-LV Family has a static RAM-like write functionality where 
input data is written into the memory cell at the rising edge of R/W, which allows easy interfacing 
with microprocessor. 

CS standby mode being adopted in the TC518129A-LV Family, CE2 pin in the TC518128A FhmUy is 
changed to CS pin. This is packaged in a 32 pin standard 0.6 inch width plastics DIP, small-out 
line plastic flat package and plastic thin smaU-out-line package (forward, reverse type). 


FEATURES 

• Organization: IM bit (131,072 wordx8bit) 

• Fast Access Time and Low Power Dissipation 

• Low Voltage Function: 3.135V~5.5V 

• Data Retention Supply Voltage: 3.0V~5.5V 

• Auto refresh is capable by internal counter. 

r —_ I TC518129A-LV Family 


• Self refresh is capable by internal timer. 

• AH inputs and outputs: TTL compatible 

• CS standby cycle is capable 

• 512 refresh cycle/8ms 

• Auto refresh power down function 
■,• Logic Compatible: SRAM R/W Pin 



-80 

- 10 

- 12 

kEA CE Access Time 

80n$ 

100ns 

120ns 

toFA OE Access Time 

35ns 

40ns 

sons 

tRc Cycle Time 

130ns 

160n$ 

190ns 

Power Dissipation 

385mW 

330mW 

275mW 



200«A 



1 100/iA 


► Package: TC618129APL 
TC518129AFL 
TC518129AFWL 
TC518129AFTL 
TC518129ATRL 


DIP32-P-600 

SOP32-P-450 

SOP32-P-525 

TSOP32-P-0820 

TSOP32-P-0820A 


PIN CONNECTION (TOPVIEW) 


rpshc 

J 

32 

3 Vnn 

A16C 

2 

31 

^aS^ 

A14C 

3 

30 

3 CS 

At2C 

4 

29 

3 RAV 

A7C 

5 

28 

J A13 

A6C 

6 

27 

3 A8 

ASC 

7 

26 

3 A9 

A4C 

A3C 

8 

9 

25 

24 

iW 

A2C 

10 

23 

3 A10 

A1C 

11 

22 

PCE 

AOC 

12 

21 

bi/ofi 

1/01 E 

13 

20 

3 IA37 

i/02E 

14 

19 

3 1A>6 

1/03 E 

1$ 

18 

3 yo5 

GNOt 

16 

17 

2 1/04 


BLOCK DIAGRAM 

Vdo gnd 


COLUMN 
A16-9 81 ADDRESS 


TC518129APL/AFL FAFWL 


TCSIS129AFTL(Fotv««idl 


rest 8129ATRL( Reverse) 


SUFFER (8) 


ROW 
ADDRESS 
BUFFER (9) 


REFRESH 
COUNTER! 9) 


COLUMN 
DECODER 
SENSE AMP. 
I/O GATE 


MEMORY 

ARRAY 

512x256x8 


PIN NAMES 


Address Inputs 


A0~A16 


R/W 




rf5h 


CE 




Output Enable Input 


' CLOCK 
, GENERATOR 


REFRESH 
: CONTROLLER 
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TC518129APL/AFL/AFWL-80LV, -10LV, -12LV 
TC518129AFTUATRL-80LV, -10LV, -12LV 


FliHCTIQN I OGIC 


CE 

CS 

UE 

R/W 

rf5h 

A0~ A16 

1/01 - 8 

CONDITION 


H 

L 

H 


lllinH 


Reed 


H 

• 

L 




Write 


H 

H 

H 




CE only Refresh 



. 

jHIIII 


I^DH 


CS standby 

H 


« 



* 

HZ 

Auto/Self Refresh 

H 

■m 

* 


-1 

H 

« 

HZ 

Stand by 


H — High Level Input (Vin = 6.5V ~Vih niin. ) 

L — Low Level Input (Vin = Vil max. ~ —l.OV) 

* ••• Don’t care (6.5V-l.OV) 

V* - At CE falling edge, all address inputs are “IN", and at the other condition, the 
address input are “". 

HZ ••• High Impedance 


ABSOLUTE MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 



Vin 

Input Voltage 

o 

o 

1 

V 

1 

VouT 

Output Voltage 

-1.0~7.0 

V 

Voo 

Power Supply Voltage 

-1.0~7.0 

V 

Topr 

Operating Temperature 

0-70 

"C 

Tstc 

Storage Temperature 

-55-150 

•c 

Tsolder 

Soldering Temperature • Time 

260-10 

•c • sec 

Pd 

Power Dissipation 

600 , 

mW 

loUT 

Short Circuit Output Current 

50 

mA 


D.C. RECOMMENDED OPERATING CONDITIONS (Ta = O-TO^C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT. 

NOTE 

VpD 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

2 

V|H 

Input High Voltage 

2.4 

- 

6.5 

V 

VlL 

Input Low Voltage 

-1.0 

- 

0.8 

V 
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TC518129APL/AFL/AFWL-80LV, -10LV, -12LV 
TC518129AFTL/ATRL-80LV, -10LV, -12LV 


D.C. ELECTRICAL CHARACTERISTICS (Vdd = 5V + 10%, Ta = 0~70°C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNITS 

NOTE 

Iddo 

Operating Current 

(Average Power Supply Operating Current) 

CE, Address cycling: tRc = tRc min. 

80ns version 

_ 

so 

70 

mA 

3,4 

lOOns version 

- 

40 

60 

120ns version 

- 

35 

so 

Idosi 

Standby Current 
a = V,H. RF?R = ViH 

■ 

B 

B 



•ddS2 

Standby Current 

= Vpp - 0.2V, RF5H = VpD - 0.2V 

B 



pA 


loDfl 

Seif Refresh Current (Average Current) 

^ =ViH, RfSH = V,L 

B 

B 

B 

mA 


bOFZ 

Seif Refresh Current (Average Current) 

Cf = Vdd - 0.2V, RFSH = 0.2V 

B 

100 

200 

fiA 


■dDF3 

Auto Refresh Current (Average Current) 

(RFSH cycling : tFC = tFC min) 

- 

B 

2 

mA 


■ 

CE only Refresh Current (Average Current) 

(CE, Address cycling : tRC = tRC min) 


_ 

so 

70 

mA 

3 

100ns version 

- 

40 

60 

120ns version 

- 



>I(L) 

Input Leakage Current 

OV 2 V|fj Vdd, All other Inputs not under test = OV 

-10 

B 

10 

pA 


IO(L) 

Output Leakage Current 

Output Disable (CE = V|h or SE = V|h or RAIV = ViJ, 

OV S VouT^ Vdd 

-10 

■ 

10 

aA 


mm 

Output High Level 

Iqh = “ 5mA 

B 

B 

B 

D 


VoL 

Output Low Level 

Iql = 4.2mA 

B 

B 

B 




CAPACITANCE (Vdd = 5V, f = 1MHz, Ta = 25 °C) 


SYMBOL 

PARAMETER 

MIN. 

MAX. 

UNIT 

Cn 

Input Capacitance (A0-A16) 

- 

5 

pf 

Ci2 

Input Capacitance (CF, CS,Oe,RA/V, RFSH) 

_ 

7 

PF 

ClO 

input/Output Capacitance 

- 

7 

pF 


Note) This parameter periodically sampled is not 100% tested. 
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TC518129APUAFL/AFWL-80LV, -10LV, -12LV 
TC518129AFTL/ATRL-80LV, -lOLV, -12LV 


ELECTRICAL CHARACTERl'iTLCS AND RECOMMENDED AC OPERATING CONDITIONS 

(Vdd = 5Vt 10%, Ta= 0-70"CK NOTES; 5, 6, 7, 8) 


tfic 

Random Read, Write Cycle Time 

tRMW 

Read Modify Write Cycle Time 

tCE 

Cf Pulse Width 

tp 

^ Precharge Time 

tCEA 

'^Access Time 

tOEA 

UE Access Time 

kLZ 

CE to Output in Low-2 

tOLZ 

to Output in Low-Z 

tWL2 

Output Active from End of Write 

<CHZ 

Chip Disable to Output in High-Z 

tOHZ 

of Disable to Output in High-Z 

tWHZ 

Write Enable to Output in High«Z 

tODi 

^ Output Disable Set-Up Time 

tODH 

Output Disable Hold Time 

tRCS 

Read Command Set-Up Time 

Irch 

Read Command Hold Time 

tcss 

Chip Select Set-Up Time 

kSH 

Chip Select Hold Time 

twp 

Write Pulse Width 

twCH 

Write Command Hold Time 

tcWL 

Write Command to ff Lead Time 

Idsw 

Data Set-Up Time from R/W 


Refresh Period (512 cycle, AO—A8) 


Transition Time (Rise and Fall) 


130 


195 


80 10.000 



tASC 

Address Set-Up Time 

0 

Tahc 

Address Hold Time 

20 

tRHC 

RFSh Command Hold Time 

15 

tfC 

Auto Refresh Cycle Time 

130 

tRFD 

RFSH Delay Time from CE 

40 

tfAP 

RFSH Pulse Width (Auto Refresh) 

30- 

tpp 

RFSH Precharge Time 

30 

tpAS 

RFSH Pulse Width (Seif Refresh) 

8,000 

Tfrs 

Cf Delay Time form RFSH 
(Self Refresh) 

160 



20 


60 


60 10.000 


60 I 10,000 
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TC518129APL/AFL/AFWL-80LV, -10LV, -12LV 
TC518129AFTL/ATRL-80LV, -10LV, -12LV 


[3.3V OPERATING SPECIFICATION] 

D.C. RECOMMENDED OPERATING CONDITIONS (Vnn = 3.3V ±5%, Ta = 0 ~ 70 °C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT. 

NOTE 

VoD 

Power Supply Voltage 

3.135 

3.3 

3.465 

V 

2 

V|H 

Input High Voltage 

Vod-0.2V 

- 

VoD + 1.0V 

V 

V. 

Input Low Voltage 

-0.5 

- 

0.2 

V 


D.C. ELECTRICAL CHARACTERISTICS ( Vnr^ = 3 3V + 5%,Ta = 0 ~ 70 °C ) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNITS 

NOTES 

boo 

Operating Current 

(Average Power Supply Operating Current) 

Cf Address cycling; t^c = Irc min. 

- 

15 

20 

mA 

3, 4 

Iddsj 

Standby Current 

- 

50 

100 

/'A 


IODF2 

Self Refresh Current (Average Current) 

- 

50 

100 

/'A 


lDDf3 

Auto Refresh Current (Average Current) 

(Rf^$H cycling : tFC = tFC min) 


- 

2 

mA 


lDOf4 

CE only Refresh Current (Average Current) 

(^ Address cycling : tRC = tRC min) 

- 

15 

20 

mA 

3 

'l(L) 

Input Leakage Current 

OV 2 V|N S Vdd. All other Inputs not under test = OV 

-10 

- 

10 

aA 


l0(U 

Output Leakage Current 

Output Disable, OV S VqutS Vdo 

-10 

- 

10 

f/A 


VOH 

Output High Level 

Iqh = - 1mA 

l 0 H= - 1mA 

2.4 

- 

- 

V 


IOH= - lOO^A 

Vdd - 0.2V 

- 

- 

VoL 

Output Low Level 
•oL = 2.1mA 

Iql *2.1 mA 

- 

- 

0.4 

V 


Iql * lOO^A 

- 

- 

0.2 
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TC518129APUAFL/AFWL-80LV, -10LV, -12LV 
TC518129AFTL/ATRL-80LV, -10LV, -12LV 


ELECTRICAL 


SYMBOL 


tRC 


tRMW 



CHARACTERISTICS AND RECOMMENDED AC OPERA TING CONDITIONS 

_ (VpD = 3.3V ±5%, Ta= 0~70 °C)( NOTES : 5, 6, 8) 

I PARAMETER I 1 MAX. | UNITS | NOTE 


Random Read, Write Cycle Time_ 


Read Modify Write Cycle Time_ 


CE Pulse Width _ 


CE Precharge Time 


CE Access Time 


Of Access Time 


CE to Output in Low-Z _ 


OE to Output in Low-Z_ 


Output Active from End of Write_ 


Chip Disable to Output in High-Z 


Of Disable to Output in Higfv^_ 


Write Enable to Output in High-Z 


OE Output Disable Set-Up Time 


OE Output Disable Hold Time_ 


Read Command Set-Up Time 


Read Command Hold Time 


Write Pulse Width 


Write Command Hold Time 


Write Command to CE Lead Time 


Data Set-Up Time from R/W_ 


Data Set-Up Time from CE_ 


Data Hold Time from R/W 


Data Hold Time from CE 


Address Set-Up Time__ 


Address Hold Time 


SfSH Command Hold Time 


Auto Refresh Cycle Time_ 


IE5H Delay Time from CE__ 


RF5R Pulse Width (Auto Refresh) 


rPSH Precharge Time 


RE5H Pulse Width (Self Refresh) 


CE Delay Time form REEH (Self Refresh) 


Refresh Period (SI2 cycle, A0~A8) 


Transition Time (Rise and Fall 



35 


15 


300 


90 


so 


so 


8,000 


300 




Timing reference Level 

Input Reference Level : 1,5V/l.SV 

Output Reference Level : l.SV/1.5V 
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TC518129APUAFL/AFWL-80LV, -10LV, -12LV 
TC518129AFTL/ATRL-80LV, -10LV, -12LV 


NOTES: 


1 ) 

2 ) 

3) 

4) 

5) 

6 ) 
7) 


8 ) 

9) 

10 ) 

11 ) 

12 ) 


Stress greater than those listed under “ Absolute Maximum Ratings ” may cause permanent 
damage to the device. 

All voltage are referenced to GND, 

Iddo and IddF 4 depends on cycle rate. 


Iddo depends on output loading. Specified values are obtained with the output open. 

An initial pause of 100/;s with high CE is required after power-up, before proper device operation 


IS achieved. 

AC measurements asuume tj = 5ns. 
Timing reference level 

Input Level : Vih = 2.6V 

ViL = 0.6V 

Input Reference Level : Vih = 2.4V 
ViL = 0.8V 

Output Reference Level: Von= 2.2V 
VoL = 0.8V 


2.6V ' 

INPUT ^ X 

-T.^v". 

-Q-av __ 




OUTPUT 


I-2.2V 

r-0.8V 





INPUT REFERENCE OUTPUT REFERENCE 
LEVEL LEVEL 


Measured with a load equivalent to 2 TTL loads and lOOpF. 

ICHZi toHZi tWHZ define the time at which the output achieves the open circuit condition and is 
not referenced to output voltage levels. 

In write cycles, the input data is latched at the earlier of R/W or CE rising edge. Therefore the 
input data must be valid during set-up time (tosw or tosc) and hold time (tDHW or toHC )• 

All address inputs are latched at the falling edge of CE. Therefore the all address inputs must be 
valid during tASC and tAHC. 

Two refresh operation - auto refresh and self refresh are defined by the RFSH pulse width under 
the condition of CE = Vjh. 

Auto refresh: RFSH pulse width S tpAP C max.) 

Self refresh ; RFSH pulse width fe tFASlmin.) 

The timing parameter (tFRs) must be kept for device proper operation in the following conditions. 

• after self refresh 

• in case of RFSH = “ L ” after power-up 
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TC518129APL/AFL/AFWL-80LV, -10LV, -12LV 
TC518129AFTL/ATRL-80LV, -10LV, -12LV 


DATA RETENTION CHARACTERISTICS (Ta = 0~70'C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

Vdh 

Data Retention Supply Voltage 

3.0 

- 

5.5 

V 

b0F2 

Self Refresh Current 

Vdh = 3.0V 

- 

40 

100 

f-a 

Vdh = 5.5V 

- 

100 

200 


tR 

Recovery Time 

5 

- 

- 

mS 


*The falling slope of Vdd must be more than 50ms in order to operate the device safely. (20msAf) 


Vdd 


Vdd .— 

4.5V_ 

Vdh . 




N. 


GND 


VlH 




RFSH 


CE 


V,H-- 

VlL . 

GND - 


ri 


zl::-:":": 


DATA RETENTION MODE 


0ns min. 


tR 


S0.2V 


SVoo - 0.2V 




(Note)" CS, GE.E/W,A0~A16= Don’tcare 

“ Iddfi is applied in RFSH=Vil max.,CE=ViH min. 

» At any state but Data Retention Mode, Auto Refresh or CE Only Refresh with 512cycle/8ms 
is required. 
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TIMING WAVEFORMS 
READ CYCLE 



’3 



















TC518129APL/AFL/AFWL-80LV, -10LV, -12LV 
TC518129AFTUATRL-80LV, -10LV, -12LV 


WRITE CYCLE-2 (UE Clock) 


AO - A16 



: Don't care 
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TC518129APL/AFL/AFWL-80LV, -10LV, -12LV 
TC518129AFTL/ATRL-80LV, -10LV, -12LV 



















TC518129APL/AFL/AFWL-80LV, -10LV, -12LV 
TC518129AFrL/ATRL-80LV, -10LV, -12LV 









TC518129APL/AFL/AFWL-80LV, -10LV, -12LV 
TC518129AFTL/ATRL-80LV, -10LV, -12LV 








TC518129APL/AFL/AFWL-80LV, -10LV, -12LV 
TC518129AFTL/ATRL-80LV, -10LV, -12LV 


Battery Back Up applicable example 



*1 : Ceramic condenser 
*2: Tantalum condenser 

(The large Bypass condenser is preferable, as the noise is absorbed when the power 
supply is switched.) 


This circuit does not have memory protection. Therefore, rapid turnning - off of the power supply 
must be avoided. Enter the Self Refresh Mode before changing to Battery Back Up Power Supply. 
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TC518129APL/AFL/AFWL-80LV, -10LV, -12LV 
TC518129AFTL/ATRL-80LV, -10LV, -12LV 


OUTLINE DRAWING { DIP32 - P - 600 ) 

Unit in mm 




Weight : 4.53 g (Typ.) 

TC518129APL-80LV 

TC518129APL-10LV 

TC518129APL-12LV 
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TC518129APL/AFL/AFWL-80LV, -10LV, -12LV 
TC518129AFTL/ATRL-80LV, -10LV, -12LV 


OUTLINE DRAWING ( SOP32 - P-450 ) 


U 


32 17 






Weight : 0.87 g (Typ.) 

TC518129AFL-80LV 

TC518129AFL-10LV 

TC518129AFL-12LV 
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TC518129APL/AFL/AFWL-80LV, -10LV, -12LV 
TC518129AFTL/ATRL-80LV, -10LV, -12LV 


DRAWING ( SOP32 - P - 525 ) 



5typ 


wHsHaHnHi 

uliliBiiMi 

ill 



1 




mz] 


Unit in mm 






21.1 MAX 


20.6±0.2 




—Sm 



Weight ; 1.10 g (Typ.) 

TC518129AFWL-80LV 

TC518129AFWL-10LV 

TC518129AI'WL-12LV 


113.335 I 
(525 mil) 

















TC518129APL/AFL/AFWL-80LV, -10LV, -12LV 
TC518129AFTL/ATRL-80LV, -10LV, -12LV 


OUTLINE DRAWING (TSOP32 - P - 0820 ) 



A 


X. 


Weight : 0.36 g (Typ.) 

TC518129AFTL-80LV 

TC518129AFTL-10LV 

TC518129AFTL-12LV 


Unit in mm 


TENTATIVE 



1.0±0.1 ^ I ^0.1 ±0.05 
1.2MAX 



o 


0.5±0.1 
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524,288 WORDS x 8 BIT CMOS PSEUDO STATIC RAM 


PRELIMINARY 


DESCRIPTION 

The TC518512PL Family is a 4M bit high speed CMOS Pseudo Static RAM organized as 524,288 
words by 8 bits. The TC518512PL Family utilizing one transistor dynamic memory cell with CMOS 
peripheral circuit provides large capacity , h igh sp eed and low power features. The feature includes 
single power supply of 5V± 10%. The OE/RFSM input allows two types of refresh operation - auto 
refresh and self refresh. The TC518612PL Family has a static RAM-like write functionaiity where input 
data is written into the memory cell at the rising edge of R/W, which ailows easy interfacing with 
microprocessor. 

The TC518512PL Family is packaged in a 32 pin standard 0.6 inch width plastic DIP, Small Out line 
plastic flat Package and Thin Small Outline Package. 

FEATURES 


• Organization; 4M bit (524,288 word X 8bit) 

• Fast Access Time and Low Power Dissipation 



TC518512PL Family 

-70 

-80 

- to 

tcEA Cf Access Time 

70ns 

80ns 

100ns 

toEA^ Access Time 

30ns 

30ns 

40ns 

tRc Cycle Time 

llSns 

130ns 

I60n$ 

Power Dissipation 

385mW 

330mW 

275mW 

Self Refresh Current 

2 00/. A 


• Single Power Supply : 5V ± 10% 

• Auto refresh is capable by internal counter. 

• Self refresh is capable by internal timer. 

• All inputs and outputs : TTL compatible 

• 2048 refresh cycle/32ms 

• Logic Compatible; SRAM R/W Pin 

• Package ; TC518512PL ; DIP32-P-600 

; TC518512FL ' ; SOP32-P-525 
; TC518512FTL ; TSOP32-P-400 
; TC518512TRL' ; TSOP32-P-400A 


A18[ 
A16C 
A14[ 
A12[ 
A7[ 
A6[ 
A5C 
A4[ 
A3[ 
A2[ 
Al[ 
AOC 
l/Ot[ 
1/02 C 
1/03 [ 
GND[ 


[ 32 
[ 31 
C 30 
[ 29 
C 28 

[ 27 
[ 26 
[ 25 


VoD 
A15 
A17 
(VW 
A13 
A8 
A9 
Alt 

24 hraSKH d 24 
23 P AtO 023 

CE 
1/08 
1/07 
1/06 
1/05 
1/04 


TRL 


PIN CONNECTION (TOP VIEW) 

Pl/Ft/FTL 

32 P 
31 ] 

30 ] 

23 ] 

28 ] 

27 ] 

26 ] 

25 3 


BLOCK DIAGRAM 


22 ] 
21 3 
20 3 
19 3 
18 3 
17 3 


[ 22 
C 21 
C 20 
[ 19 
[ 18 
C 17 


PIN NAMES 


^ I o 


1 ]At8 

2 ]A16 
]A14 
]A12 A18 
]A7 
]A6 
]A5 

8 ]A4 

9 ]A3 

10 ]A2 

11 ]At 

12 ]A0 

13 31/01 

14 ]l/02 

15 31/03 

16 ]GNO 


VoD GND 

I I 


COLUMN 
AOORE55 
BUFFER (8) 


AlO_ 

I ROW 
ADDRESS 


BUFFER (11) n 


REFRESH 

COUNTER(II) 


_llLk 


AO-AIS 

Address Inputs 

R/W 

Read/Write Control Input 

TOREEH 

Output Enable Input 

Refresh Input 

CE 

Chip Enable inputs 

CO 

O 

T 

o 

Data Inputs/Outputs 

Voo 

Power 

GNO 

Ground 


Af 


COLUMN 

DECODER 


SENSE AMP. 
I/O CATE 


^ ^S6X8 






MEMORY 

ARRAY 

2048x256x8 


k\ 


< 






^/r"fsH< 


R/W o 


CLOCK 

GENERATOR 



[> 

0-- 

5 

[> 

[> 
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TC518512PL/FL/FTL/rRL-70, -80, -10 


FUNCTION LOGIC 


CE 

SE/WW 

R/W 

A0-At8 

1/01-8 

CONDITION 


L 

H 

V* 

OUT 

Read 


* 

1 

V* 

IN 

Write 

'HDHI 

H 

H 

V* 

HZ 

tf only Refresh 

H 

L 

« 

• 

HZ 

Auto/Self Refresh 

H 

H 

* 

• 

HZ 

Stand by 


H — High Level Input ( Vin = 6.5V ~Vih min. ) 

L — Low Level Input ( Vjn = Vn, max. ~ -l.OV) 

♦ - Don’t care (6.5V ~ -l.OV) 

V* ••• At CE falling edge, all address inputs are " IN ”, and at the other condition, the 
address input are “ * ”. 

HZ — High Impedance 


ABSOLUTE MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNIT 

NOTE 

V|N 

Input Voltage 

-1.0-7.0 

V 

I 

VOUT 

Output Voltage 

-1.0-7.0 

V 

Vdo 

Power Supply Voltage 

-1.0-7.0 

V 

To(>r 

Operating Temperature 

0-70 

•c 

Tstg 

Storage Temperature 

-5S-\50 

•c 


Soldering Temperature ■ Time 

260-10 

•C-sec 

Pd 

Power Dissipation 

$00 

mW 

•out 

Short Circuit Output Current 

SO 

mA 


D.C. RECOMMENDED OPERATING CONDITIONS (Ta = O-TO'C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

NOTE 

Vdo 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

2 

V,H 

Input High Voltage 

2.4 

- 

6.5 

V 

Vn. 

Input Low Voltage 

- 1.0 

- 

0.8 

— 
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TC518512PL/FL/FTLyTRL-70, -80, -10 


D.C. ELECTRICAL CHARACTERISTICS (Vnn = 5V ± 10%. Ta = 0-~70°a 


SYMBOL 

PARAMETER 

MIN. 

TYP. 



NOTE- 


Operating Current 

70ns version 

- 

so 

70 


■1 

boo 

(Average Power Supply Operating Current) 

80ns version 

- 

45 

60 

mA 

D 


(Tf, Address cycling: tnc = be min. 

100ns version 

- 

3S 

50 


■■ 

bosi 

Standby Current 

CE = V|H. SE/rRh = V|H 

■ 

■ 

B 

mA 


bos 2 

Standby Current 

(TE = VoD - 0.2V, SE/ERFf = Woo - 0.2V 

a 

■ 

200 

aA 


boFi 

Self Refresh Current (Average Current) 

U * V,H, = V,L 

■ 

■ 

B 

mA 


bof2 

Self Refresh Current (Average Current) 

CE = Vdd - 0.2V, CE/RE5H = 0.2V 

■ 

100 

200 

aA 


boFS 

Auto Refresh Current (Average Current) 

(SE/RRH cycling : tFC = tFC min) 

■ 

D 

B 

mA 



EE only Refresh Current (Average Current) 
(CE, Address cycling ; tRC = tRC min) 

70ns version 

- 

- 

70 



bDF4 

80ns version 

- 

- 

60 

mA 

3 


100ns version 

- 

■■ 

50 



l|(U 

Input Leakage Current 

OV S V|N s VoD. All other Inputs not under test = OV 

- 10 

■ 

10 

pA 

B 

b (L) 

Output Leakage Current 

Output Disable = Vjh or CE/RFSH = Vih or RAV = V|i.), 

OV £ Vqut^ Vdo 

-10 

■ 


f-a 

■ 

VoH 

Output High Level 
loH = '- 1.0mA 

2.4 

H 

H 

D 

■ 

VoL 

Output Low Level 
lot = 2.1mA 

■ 

■ 

ijQIII 

n 



CAPACITANCE (Vdd = 5V, f = IMHz, Ta = 25“C) 


SYMBOL 

PARAMETER 

MIN. 

MAX. 

UNIT 

Cn 

Input Capacitance (AO^'AIS) 

- 

5 

pF 

C|2 

lnpu( Capacitance (CE.OE/RFSH, R/W) 

- 

7 

PF 

Qo 

Input/Output Capacitance 

- 

7 

PF 


Note) This parameter periodically sampled is not 100% tested. 
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TC518512PL/FL/FTL/rRL-70, -80, -10 


ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS 


(VoD = 5V±10%, Ta= 0~70*C)( NOTES: 5, 6, 7, 8) 


SYMBOL 

PARAMETER 

Uc 

Random R*ad, Writ* Cycl* Tim* 

tRMW 

R«ad Modify Writ* Cycl* Tim* 

tCE 

CE Puls* Width 

tp 

CE Prtcharg* Tim* 

tCEA 

CE Access Tim* 

tOEA 

UE Access Tim* 

tCL2 

EE to Output in Low-Z 

<012 

0E to Output in Low-Z 

tvsfu 

Output Active from End of Writ* 

<CHZ 

Chip Disable to Output in High-Z 

tOHZ 

EfE Disable to Output in High-Z 

<WHZ 

Writ* Enable to Output in High-Z 

<o$c 

S*t-Up Tim* Referenced to EE 

<OHC 

EE Hold Tim* Referenced to EE 

tacs 

Read Command Set-Up Time 

<RCH 

Read Command Held Tim* 

<WP 

Writ* Puls* Width 

twCH 

Writ* Command Hold Time 

<cwt 

Write Command to EE Lead Tim* 

<0SW 

Data Set-Up Tim* from R/W 

tosc 

Data Set-Up Tim* from EE 

tOHW 

Data Hold Tim* from R/W 

<0HC 

Data Hold Tim* from EE 

Iasc 

Address Set-UpTime 

tAHC 

Address Hold Tim* 

tFC 

Auto Refresh Cycl* Tim* 

tRFO 

RFSH Delay Tim* from EE 

tFAF 

RF5H Puls* Width (Auto Refresh) 

tpP 

RFSh Precharg* Tim* 

IpAS 

EF5R Puls* Width (Self Refresh) 

tFRS 

EE Delay Tim* form RFSH 
(Self Refresh) 

tREF 

Refresh Period (Z048 cycle, AO-A10) 


-70 


MIN. MAX. 


Tnnsition Tim* (Ms* and Fall) 
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NOTES: 


1 ) 

2 ) 

3) 

4) 

5) 

6 ) 
7) 


8 ) 

9) 

10 ) 

11 ) 

12 ) 


Stress greater than those listed under “ Absolute Maximum Ratings ” may cause permanent 
damage to the device. 

All voltage are referenced to GND. 

Iddo and IddF 4 depends on cycle rate. 

Iddo depends on output loading. Specified values are obtained with the output open. 

An initial pause of 100/iS with high Clff is required after power-up, before proper device operation 
is achieved. 


AC measurements asuume tr = 5ns. 
Timing reference level 

Input Level : Vm = 2.6V 

ViL = 0.6V 

Input Reference Level : Vm = 2.4V 
ViL = O.SV 

Output Reference Level: Voii=2.2V 
VoL = 0.8V 


2.6V—~-v 
INPUT X 

-Q-8V_ 




OUTPUT 


-&.8V 





INPUT REFERENCE OUTPUT REFERENCE 
LEVEL ' LEVEL 


Measured with a load equivalent to 1 TTL loads and lOOpF. 

tCHZ. toHZ. twriz define the time at which the output achieves the open circuit condition and is 
not referenced to output voltage levels. 

In write cycles, the input data is latched at the earlier of RAV or CE rising edge. Therefore the 
input data must be valid during set-up time (tosw or tosc) and hold time (toiiw or tone)- 

All address inputs are latched at the falling edge of UE. Therefore the all address inputs must be 
valid during tASC and tAHC- 

Two refresh operation - auto refresh and self refresh are defined by the RFSH pulse width under 
the condition of CE = Vm. 

Auto refresh ; RFSH pulse width S tpAP (max.) 

Self refresh : RFSH pulse width S tpASfnrin.) 

The timing parameter (tpKs) must be kept for device proper operation in the following conditions. 

• after self refresh 

• in case of OE/RFSH = “ L " after power-up 
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TIMING WAVEFORMS 
READ CYCLE 



WRITE CYCLE-1 (HI? Fix High ) 

tftc 




















TC518512PL/FL/FTLn‘RL-70, -80, -10 















TC518512PLyFl_/FTL/TRL-70, -80, -10 









TC518512PI_/FL/FTUTRL-70, -80, -10 



















TC518512PL/FL/FTL/TRL-70, -80, -10 



Weight : 1.10g(TYP.) 

TC518512FL-70, -80,-10 
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OUTLINE DRAWINGS 
(TSOF32-P-400) 




Weight: 0.51 g (Typ.) 
TC518512FTL-70, -80, -10 


I TENTATIVE 

UNIT In mm 



0.5±0.1 


A-95 





















TC518512PL/FL/FTL/TRL-70, -80, -10 






















CMOS Static RAM 






32,768 WORDS X 8 BIT STATIC RAM 


FRELZHZNARY 


DESCRIPTION 

The TC55257BPL is 262,144 bit static random access memory organized as 32,768 words by 8 bits 
using CMOS technology, and operated from a single 5V supply. Advanced circuit techniques provide 
both high speed and low power features with an operating current of 5 mA / MHz (Typ.) and minimum 
cycle time of 85 ns. 

When is a logical high, the device is placed in low power standby mode in which standby current 
is 100 /ik. The TC55257BPL has two control inputs. Chip enable (CE) allows for device selection and 
data retention control, and an output enable input (OE) provides fast memory access. Thus the 
TC55257BPL is suitable for use in various microprocessor application systems where high speed, low 
power, and battery back up are required. 

The TC55257BPL is offered in a standard dual-in-line 28 pin plastic package (0.6 / 0.3 inch width), 
small-out-line plastic package and thin-small-out-line plastic package (forward type, reverse type). 

FEATURES 

• Low Power Dissipation 

27.5 mW/MHz (Typ.) Operating 

• Standby Current ; 100 ,uA (MAX.) 

• 5 V Single Power Supply 

• Power Down Feature : ^ 

• Data retention Supply Voltage : 2.0~5.5 V 

• Directly TTL Compatible 

: All Inputs and Outputs 


PIN CONNECTION (TOP VIEW) 

o 28 PIN DIP & SOP o 28 PIN TSOP 


Access Time 



TC552578PUBFL/ 

BSPL/BFTL/BTRL-85 

TC55257BPUBFU 
BSPiyBFTiyBTRL- 10 

Access Time (max.) 

85 ns 

100 ns 

Chip Enable Access 
Time (max.) 

85 ns 

100 ns 

Output Enable Time 
(max.) 

45 ns 

50 ns 


Package TC55257BPL 
TC55257BFL 
TC55257BSPL 
TC55257BFTL 
TC55257BTRL 


DIP28-P-600 

SOP28-P-450 

DIP28-P-300B 

TSOP28-P 

TSOP28-P-A 


AU [ 

1 

28 

3 Vqo 

A12 C 

2 

27 

3 R/W 

A7 C 

3 

26 

3 A13 

A6 [ 

4 

25 

3 AS 

AS i 

5 

24 

) A9 

A4 [ 

6 

23 

] All 

A3 [ 

7 

22 

J OE 

A2 [ 

8 

21 

] AID 

A1 [ 

9 

20 


AO C 

10 

19 

1 1/08 

1/01 [ 

11 

18 

1 1/07 

1/02 [ 

12 

17 

] 1/06 

1/03 [ 

13 

16 

] 1/05 

SNO [ 

14 

IS 

] 1/04 


(forward type) (reverse type) 



PIN NAME 



Address Inputs 

PIN NO. 

n 

D 

B 

D 

B 

Q 

B 

D 

D 

m 

in 

m 

El 

Dl 

R/W 

Read / Write Control Input 

PIN NAME 

m 

HB 

m 


EBi 

USQ 

033 

PH 

QB 


Ei 

ra 


Bl 


Output Enable Input 

PIN NO. 

Q 

m 

m 

H 


m 

El 

m 

El 

EM 

m 

m 

Q 

El 

CE 

Chip Enable Input 

1/01-1/08 

Data Input/Output 

PIN NAME 

E3 


ES 

ngn 

nsn 

nPFi 

2J2 

nz«gi 




npn 


EH 

Vdo 

Power (♦ 5 V) 


GND 

Ground 
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* : H or L 


ABSOLUTE MAXIMUM RATINGS 


SYMBOL 

■ ITEM 

RATING 

UNIT 

Vdd 

Power Supply Voltage 

-0.3-7.0 

V 

V|N 

Input Voltage 

-0.3*-7.0 

V 

V|/0 

Input and Output Voltage 

-0.5*~Vdd + 0.5 

V 

Pd 

Power Dissipation 

1.0/0.8/0.6** 

w 

Tsolder 

Soldering Temperature 

260-10 

-c • sec 

Tstrg 

Storage Temperature 

-55-150 

•c 

Topr 

Operating Temperature 

0-70 

•c 


* : —3.0 V at pulse width 50 ns 

** : 0.6 inch 1.0 W, 0.3 inch 0.8 W, 0.45 inch 0.6 W 
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D.C. RECOMMENDED OPERATING CONDITIONS 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

Vdd 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

Vim 

Input High Voltage 

2.2 

- 

Vpo 0.3 

ViL 

Input Low Voltage 

-0.3* 

- 

0.8 

Vdh 

Data Retention Supply Voltage 

2.0 

- 

5.5 


* : —3.0 Vat pulse width 60 ns 

D.C. and OPERATING CHARACTERISTICS (Ta = 0-70 "C, Vdd = 5 V ± 10 %) 


SYMBOL 

PARAMETER 

TEST CONDITION 



MAX. 

UNIT 

l|L 

Input Leakage Current 

V|N = 0~Vdd 

- 

- 



loH 

Output High Current 

VoH = 2.4 V 

-1.0 

- 


mA 

lOL 

Output Low Current 

VoL= 0.4 V 


- 

- 

mA 

■lo 

Output Leakage Current 

CE = V|H or R/W s: Vii or ^ = V|H 

VouT = 0 —Voo 

■ 

■ 

±1.0 

aA 

loDOl 

Operating Current 

Cf = V|L 

R/W = V|H 

Other Input = Vih/Vh. 
louT * 0 mA 

^cycle *1/^5 

- 

10 

- 

mA 


■ 

■ 

70 

Idd02 

CE = 0.2 V 

IVW = VoD- 0.2 V 

Other Input 

= VpD - 0.2V/0.2V 

•out = 0 mA 

^cycle = 1 /rf 

- 

5 

- 

mA 

^yde * 

Min. cycle 

1 

1 

60 

bosi 

Standby Current 

Cf-ViH 

illlfllli 


3 

mA 

loDS2 

tf-V dd-0.2,Vdo« 2-0V-5.5V, 
Tas0-70’C 

ni 

2 

too 

fA 


CAPACITANCE (Ta = 25 °C, f = 1 MHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

ClN 

Input Capacitance 

VfMsGND 

10 

pf 

CoUT 

Output Capacitance 

Vout=CND 

10 


Note : This parameter periodically sampled is not 100 % tested. 
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A.C. CHARACTERISTICS (Ta = 0~70 °C, Vdd = 5 V + 10 %) 


Read Cycle 


SYMBOL 


TC55257BPL/BFL/B5PL 

/BFTL/BTRL-85 

TC55257BPL/BFL/BSPL 

/BFTL/BTRL-10 

UNIT 


MIN. 

MAX. 

MIN. 

MAX. 


tRC 

Read Cycle Time 

8S 

- 

100 

- 


'acc 

Address Access Time 

- 

85 

- 

100 


tco 

C? Access Time 

- 

85 

- 

100 


toE 

Output Enable to Output in Valid 

- 

45 

- 

50 


tCOE 

Chip Enable (^) to Output in Low-2 

10 

- 

10 

- 


tOEE 

Output Enable to Output in Low-Z 

5 

- 

5 

- 


too 

Chip Enable (^) to Output in High-Z 

- 

30 

- 

50 


toDO 

Output Enable to Output In High-Z 

- 

30 

- 

40 


tOH 

Output Data Hold Time 

10 

- 

10 

- 



Write Cycle 


SYMBOL 


TC552S7BPL/BFL/BSPL 

/BFTL/BTRL-85 

TC55257BPL/BFL/BSPL 

/BFTL/BTRL-10 

UNIT 


MIN. 

MAX. 

MIN. 

MAX. 


twc 

Write Cycle Time 

85 

- 

100 

- 


%p 

Write Pulse Width 

60 

- 

70 

- 


tew 

Chip Selection to End of Write 

65 

- 

90 

- 


tAS 

Address Set up Time 

0 

- 

0 

- 


twR 

Write Recovery Time 

5 

- 

5 

- 


toDW 

R/W to Output in High-Z 

- 

30 

- 

50 


tOEW 

RA/V to Output in Low-Z 

5 

- 

5 

- 


tos 

Data Set up Time 

40 

- 

40 

- 


tpH 

Data Hold Time 

0 

- 

0 

- 



A.C. Test Conditions 
Output Load 
Input Pulse Level 
Timing Measurement 
Reference Level 
tr, tf 


100 pF+lTTL Gate 
0.6 V, 2.4 V 
0.8 V, 2.2 V 
0.8 V, 2.2 V 
5 ns 
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Note : (1) R/W is High for read cycle. 

(2) Assuming that CE low transition occurs coincident with or after R/W Low 
transition, Outputs remain a high impedance state. 

(3) Assuming that CE High transition occurs coincident with or prior to R / W High 
transition, Outputs remain a high impedance state. 

(4) Assuming that (5E is High for Write Cycle, Outputs are in high impedance 
state during this period. 
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DATA RETENTION CHARACTERISTICS (Ta = 0~70 °C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

VOH 

Data Retention Supply Voltage 

2.0 

- 

5.5 

V 

l0DS2 

Standby Supply 

Vdh = 3.0V 


- 

50 


Current 

Vdh = 5.5V 

- 

- 

100 

tCDR 

Chip Deselection to Data Retention 
Mode 

0 

- 

- 

A 

tR 

Recovery Time 


tRCd) 

- 

- 



Note(l) : Read Cycle Time. 


CK Controlled Data Retention Mode 



Note (2) : If the Vih of CE is 2.2 V in opertion, Iddsi current flows during the period that 
the VoD voltage is going down from 4.5 V to 2.4 V 
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OUTLINE DRAWINGS (TSOP28 - P) 


UNIT In mm 



TENTATIVE 




















TC55257BPL/BFL/BSPL/BFTL/BTRI 


OUTLINE DRAWINGS {TSOP28-P-A) 



ililil! 


TENTATIVE 


















. TC552S7BPL/BFL/BSPL/BFTL/BTRL - SSL. -10L 


32,768 WORDS X 8 BIT STATIC RAM PRELIHINARY 

DESCRIPTION 

The TC55257BPL is 262,144 bit static random access memory organized as 32,768 words by 8 bits 
using CMOS technology, and operated from a single 5 V supply. Advanced circuit techniques provide 
both high speed and low power features with an operating current of 5 mA / MHz (Typ.) and minimum 
cycle time of 85 ns. 

When UE is a logical high, the device is placed in low power standby mode in which standby current 
is 2 ,uA at room temperature. The TC55257BPL has two control inputs. Chip enable (CB) allows for 
device selection and data retention control, and an output enable input (UE) provides fast memory 
access. Thus the TC55257BPL is suitable for use in various microprocessor application systems where 
high speed, low power, and battery back up are required. 

The TC55257BPL is offered in a standard dual-in-line 28 pin plastic package (0.6 / 0.3 inch width), 
small-out-line plastic package and thin-small-out-line plastic package (forward type, reverse type), 

FEATURES 

• Low Power Dissipation • Access Time 

27.5 mW / MHz (Typ.) Operating TC55257BPL/BFL/ TC55257BPUBFL/ 

• Standby Current ; 2M(MAX.) at Ta = 25°C — bspobftubtrl-BSL BSPiyBFTl/BTRL -iol 

• 5 V Single Power Supply Access Time (max.) 85 ns 100 ns 

• Power Down Feature : CE chip Enable Access ITT TT" 

• Data retention Supply Voltage : 2.0^5.6V Time (max.) 

• Directly TTL Compatible Output Enable Time 

: All Inputs and Outputs -- 

• Package TC55257BPL : DIP28-P-600 


TC55257BPL/BFL/ TC55257BPUBFL/ 
BSPL/BFTUBTRL - 85L BSPOBFTL/BTRL - 10L 


Access Time (max.) 

Chip Enable Access 

Time _ (max.) 

Output Enable Time 
_(max.) 


TC55257BPL 

TC55257BFL 

TC55257BSPL 

TC55257BFTL 

TC55257BTRL 


DIP28-P-600 

SOP28-P-450 

DIP28-P-300B 

TSOP28-P 

TSOP28-P-A 


PIN CONNECTION (TOP VIEW) 

o 28 PIN DIP & SOP 


o 28 PIN TSOP 

(forward type) 


(reverse type) 


AU [ 

1 

28 

1 Voo 

At2 C 

2 

27 

i RW 

A7 C 

3 

26 

1 A13 

A6 [ 

4 

25 

] AS 

AS [ 

5 

24 

1 A9 

M [ 

6 

23 

1 AU 

A3 [ 

7 

22 

} oi 

A2 [ 

8 

21 

1 A10 

A1 [ 

9 

20 

)CE 

AO [ 

10 

19 

1 1/08 

1/01 C 

11 

18 

] 1/07 

1/02 [ 

12 

17 

] i/oe 

1/03 [ 

13 

16 

1 1/05 

6NO [ 

14 

IS 

D 1/04 





PIN NAME 


AO-^AU Address Inputs 


R/W I Read/Write Control Input 




Chip Enable input 


Data Input / Output 


vdo Power (+ 5 V) 


Ground 


PIN NO. 


PIN NAME 


IIIDBEIEiDDDDlQillliyimiQ 

IIQlQiaiQIIIIQIEIBEiBIBQBIEIl 
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Read 


Write 


Output Deselect 


Standby 


» : HorL 


ABSOLUTE MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNIT 

VpD 

Power Supply Voltage 

-0,3-7.0 

V 

ViN 

Input Voltage 

-0.3*~7.0 

V 

V|«3 

Input and Output Voltage 

-0.5*-Vdd + 0.5 

V 

Pd 

Power Dissipation 


W 

Tsolder 

Soldering Temperature 

260-10 

•C-sec 

Tstrg 

Storage Temperature 

-55-150 

•c 

Topr 

Operating Temperature 

0~70 

•c 


* : -3.0 V at pulse width 50 ns 
♦* : 0.6 inch 1.0 W, 0.3 inch 0.8 W, 0.45 inch 0.6 W 
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D.C. RECOMMENDED OPERATING CONDITIONS 


SYMBOL 

PARAMETER 

MIN. 

MIN. 

MIN. 

UNIT 

Vdd 

Power Supply Voltage 

cs 

5.0 

5.5 

V 

V|H 

Input High Voltage 

2.2 

- 

Vdo + 0.3 

V|L 

Input Low Voltage 

-0.3* 

- 

0.8 

VoH 

Data Retention Supply Voltage 

2.0 

- 

5.5 


* ; —3.0 V at pulse width 50 ns 


■D.C and OPERATING CHARACTERISTICS (Ta = 0~70 °C, Vdd = 5 V ± 10 %) 


SYMBOL 

PARAMETER 

TEST CONDITION 



MAX. 

UNIT 

l|L 


ViM = 0 ~ Vdd 

- 

- 

±1.0 

/rA 

■oh 

Output High Current 

VoH= Z.'tV 

-1.0 

- 

- 

mA 

mm 

Output Low Current 

VoL = 0.4 V 

4.0 

■■ 

- 

mA 

Ilo 

Output Leakage Current 

tf = ViH or R/W = V,L or = Vih 

VoUT = 0 — VoD 

■ 

■ 

±1.0 

/rA 

■ 

Operating Current 

V,L 

R/W = VtH 

Other Input = Vih 

Iqut = 0 ftiA 

'^ycle = 1 

- 

10 

- 

mA 

tcycle” 

Min. cycle 

■ 

■ 

70 

IdD02 

CE = 0.2 V 

R/W = Vdd - 0.2 V 

Other Input 

= Vdd-0.2V/0.2V 

•out = 0 mA 

tcycle = 1 

- 

5 

- 

mA 

tcycle * 

Min. cycle 

1 

1 

60 



CE-Vih 


- 

3 

mA 

iDDS2 

Standby Current 

CE - Vdd - 0.2 

Vdd » 2.0V~5.5V 

Ta = 0~70”C 

- 

- 

30 

/-A 

Ta = 25•C 

- 

- 

2 

/-A 


CAPACITANCE (Ta = 25 °C, f = 1 MHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

Qn 

Input Capacitance 

V|n = GND 

10 

pF 

Cqut 

Output Capacitance 

Vout = GND 

10 


Note : This parameter periodically sampled is not 100 % tested. 
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A.C. CHARACTERISTICS (Ta = 0--70“C, Vdd = 5V+ 10%) 

Read Cycle 


SYMBOL 

PARAMETER 

TC55257BPL/BFL/BSPL 

/BFTL/BTRL-85L 

TC5S257BPL/BFL/BSPL 

/BFTL/BTRL-10L 

UNIT 

"MIN. 

MAX. 

MIN. 

MAX. 

tfiC 

Read Cycle Time 

85 

- 

100 

- 

ns 

Ucc 

Address Access Time 

- 

85 

- 

100 

tco 

^ Access Time 

- 

85 , 

- 

100 

toE 

Output Enable to Output in Valid 

- 

45 

- 

50 

tCOE 

Chip Enable (CE) to Output in Low-Z 

10 

- 

10 

- 

tOEE 

Output Enable to Output in Low-Z 

5 

- 

5 

- 

too 

Chip Enable (^) to Output in High-Z 

- 

30 

- 

50 

toDO 

Output Enable to Output in High-Z 

- 

30 

- 

40 

tOH 

Output Data Hold Time 

10 

- 

10 

- 


Write Cycle 


SYMBOL 

PARAMETER 

TC55257BPL/BFL/BSPL 

/BFTL/BTRL-85L 

TC55257BPL/BFL/BSPL 

/BFTL/BTRL-10L 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

twc 

Write Cycle Time 

85 

- 

100 


ns 

twp 

Write Pulse Width 

60 

- 

70 

- 

tew 

Chip Selection to End of Write 

65 

- 

90 

- 

tAS 

Address Set up Time 

0 

- 

0 

_ 

twR 

Write Recovery Time 

5 

- ■ 

5 

- 

toDW 

R/W to Output in Hlgh>Z 

- 

30 

- 

so 

BSSH 

R/W to Output in Low-Z 

5 

- 

5 

- 

^DS 

Data Set up Time 

40 

- 

40 

- 

tOH 

Data Hold Time 

0 

- 

0 

- 


A.C. Test Conditions 
Output Load 
Input Pulse Level 
Timing Measurement 
Reference Level 

tr, tf 


100 pF+lTTL Gate 
0.6 V, 2.4 V 
0.8 V, 2.2 V 
0.8 V, 2.2 V 
5 ns 
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Write Cycle 2 M) (CE Controlled Write) 



Note : (1) R/W is High for read cycle. 

(2) Assuming that CE low transition occurs coincident with or after R/W Low 
transition, Outputs remain a high impedance state. 

(3) Assuming that CE High transition occurs coincident with or prior to R / W High 
transition, Outputs remain a high impedance state. 


(4) Assuming that OE is High for Write Cycle, Outputs are in high impedance 
state during this period. 
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DATA RETENTION CHARACTERISTICS (Ta = 0~70 °C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

Vdh 

Data Retention Supply Voltage 

2.0 

- 

5.5 


IdDS2 

Standby Supply 

Current 

Vdh = 3.0 V 


- 

20 


Vdh = 5.5 V 

- 

- 

30 

tcDR 

Chip Deselection to Data Retention 

Mode 

0 

- 

- 

/-S 


Recovery Time 

tRC(l) 

- 

- 


Note (1) : Read Cycle Time. 


CE Controlled Data Retention Mode 



Note (2) : If the Vm of CE is 2.2 V in opertion, IddSI current flows during the period that 
the Vdd voltage is going down from 4.5 V to 2.4 V 
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OUTLINE DRAWINGS (TSOP28-P) 
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OUTLINE DRAWINGS (TSOP28-P-A) 


UNIT In mm 


TENTATIVE 



1.0±0.1 

1.2MAX 


0.1 ±0.05 






















PRELIMINARY 


32,768 WORDS x 8 BIT STATIC RAM 


DESCRIPTION 

The TC55257BPI is 262,144 bit static ramdom access memory organized as 32,768 words by 8 bits 
using CMOS technology, and operated from a single 5V supply. Advanced circuit techniques provide 
both high speed and low power features with an operating current of 5mA/MHz (Typ.) and maximum 
access time of 100ns. When CE is a logical high, the device is placed in low power standby mode in 
which standby current is 2//A at room temperature. 

The TC55257BPI has two control inputs. Chip enable (CE) allows for device selection and data 
retention control, and an output enable input (CE) provides fast memory access. Thus the 
TC55257BPI is suitable for use in various microprocessor application systems where high speed, low 
power, and battery back up are required. And TC55257BPI guarantees —40 ~ 85°C operating 
temperature so TC55257BPI is suitable for use in wide operating temperature system. 

The TC55257BPI is offered in both a standard dual-in-line 28pin plastic package (0.6/0.3 inch width) 
and small-out-line plastic flat package. 


FEATURES 

• Low Power Dissipation 
27.5mW/MHz (Typ.) Operating 

• Standby Current 

2M at Ta = 25°C (Max.) : 
TC55257BPI-10L/BFI-10L/BSPI-10L 

• 5V Single Power Supply 

• Power Down Feature ; CE 

• Data retention Supply Voltage : 

2.0V - 5.5V 


• Wide Temperature Operating : 

-40 - SS^C 

PIN CONNECTION (TOP VIEW) 



PIN NAMES 


A0-A14 

Address Inputs 

R/W 

Read/Write Control Input 

OF 

Output Enable input 

tf 

Chip Enable Input 

1/01-1/08 i 

Data Input/Output 

Vdo 

Power (+ SV) 

GND 

Ground 


• Access Time 



TCS5257BPI-10L 

TC552578FI.10L 

TC552578SPI-10L 

Access Time (max.) 

100ns 

Chip Enable Access Time (max.) 

100ns 

Output Enable Time (Max.) 

50ns 


• Directly TTL Compatible: All Inputs and Outputs 

• Package : TC55257BPI : DIP28-P-600 

TC55257BSPI : DIP28-P-300B 
TC55257BFI : SOP28-P-450 
BLOCK DIAGRAM 
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TC55257BPI-10L 

TC55257BFI-10L 

TC55257BSPI-10L 


OPERATION MODE 


OPERATION MODE 


?3E 

R/W 

I/01'i/08 

POWER 

Read 

L 

L 

H 

□out 

boo 

Write 

L 

« 

L 

Din 

boo 

Output Deselect 

L 

H 

H 

High-Z 

boo 

Standby 

H 

* 

• 

High-Z 

bos 


•: HorL 


ABSOLUTE MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNIT 

VOD 

Power Supply Voltage 

-0.3~7.0 

V 

V|N 

Input Voltage 

-0.3*~7.0 

V 

V|/0 

Input and Output Voltage 

-0.5*~Voo-rO.S 

V 

Po 

Power Dissipation 

1.0/0.8/0.6** 

w 

Tsolder 

Soldering Temperature 

260-10 

•C-sec 

Tstrg 

Storage Temperature 

-5S-150 

*C 

Topr 

Operating Temperature 

-40-85 

“C 


*) -3,0V at pulse width 50ns 
♦*) O.einch l.OW, O.Sinch O.SW, 0.45mch 0.6W 


D.C. RECOMMENDED OPERATING CONDITIONS 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

Voo 

Power Supply Voltage 

4.5 

5.0 

■EH 

V 

ViH 

Input High Voltage 

2.4 

- 


V 

V|L 

Input Low Voltage 

-0.3* 

- 

0.6 

V 

VOH 

Data Retention Supply Voltage 

2.0 

- 

5.5 

V 


*) - 3.0V at pulse width 50ns 
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TC55257BPI-10L 

TC55257BFI-10L 

TC55257BSPI-10L 


D.C. and OPERATING CHARACTERISTICS (Ta= -40-85°C, Vdd=,5V±10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

l|L 

Input Leakage Current 

V|M = 0 — S/oD 

- 

- 

i 1.0 

/rA 

■oh 

Output High Current 

VOH = 2.4V 

-1.0 

- 

- 

mA 

■OL 

Output Low Current 

VoL = 0.4V 

4.0 

- 

- 

mA 

m 

Output Leakage Current 

= ViH or RW = V,|. or UE = V|h 

Vqut = 0 — Vdd 

■ 

- 

±1.0 


■ddoi 

Operating Current 

« ViL 

R/W = ViH 

Other Input a V|h /Vk. 
*ouT * 0mA 

^ycle a 1 pS 

- 

10 

- 

mA 

* 

Min. cycle 

■ 

■ 

70 

IdD02 

0.2V 

fVW a Vdd - 0.2V 

Other input 

a Vdd - 0.2V/0.2V 
■out ~ 0mA 

^cycle * ^ A* 

- 

5 

- 

B 

tcycle a 

Min. cycle 

- 

- 

60 

loDSt 

Standby Current 

X 

> 

N 

IS 

- 

- 

3 

mA 

IdDS2 

Standby Current 

CE - Vdd - 0.2V 

Vdd = 2.0V~5.5V 

Tas -40-'85"C 

- 

- 

50 


Ta a 25*C 

m 

m 



CAPACITANCE (Ta = 25'’C, f=1MHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

C|N 

Input Capacitance 

Vin = GND 

10 

pF 

COUT 

Output Capacitance 

Vout = GND 

10 

pF 


Note: This parameter periodically sampled is not 100% tested. 
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TC55257BPI-10L 

TC55257BFI-10L 

TC55257BSPI-10L 


A.C. CHARACTERISTICS (Ta = -40~85°C, Vdd = 5V± 10%) 
READ CYCLE 


SYMBOL 

PARAMETER 

TCS5257BPI-10L 

TC55257BFI-10L 

TC55257B5PI-10L 

UNIT 

MIN. 

MAX. 

tRC 

Read Cycle Time 

100 

- 

ns 

tACC 

Address Access Time 

- 

100 

tco 

Access Time 

- 

100 

toE 

Output Enable to Output in Valid 

- 

50 

tCOE 

Chip Enable (7E) to Output in Low 

5 

- 

tOEE 

Output Enable to Output in Low-Z 

0 

- 

too 

Chip Enabie(^) to Output inHigh-Z 

- 

50 

toDO 

Output Enable to Output in High-Z 

- 

40 

tOH 

Output Data Hold Time 

10 

- 


WRITE CYCLE 


SYMBOL 

PARAMETER 

TC552578PI-10L 

TC55257BFI-10L 

TC55257BSPi-10L 

UNIT 

MIN. 

MAX. 

twc 

Write Cycle Time 

100 

- 

ns 

twp 

Write Pulse Width 

70 

- 

tew 

Chip Selection to End of Write 

90 

- 

tAS 

Address Set up Time 

0 

- 

tWR 

Write Recovery Time 

5 

- 

tODW 

R/W to Output High-Z 

- 

50 

toEW 

RAV to Output Low'Z 

0 


tDS 

Data Set up Time 

40 

- 

tOH 

Data Hold Time 

0 

- 


A.C. TEST CONDITIONS 


Output Load 
Input Pulse Level 
Timing Measurement 
Reference Level 

tr.tf 


lOOpF + lTTLGate 
0.4V, 2.6V 
0.6V, 2.4V 
0.8V, 2.2V 
5ns 
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TC55257BPI-10L 

TC55257BFI-10L 

TC55257BSPI-10L 
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TC55257BPI-10L 

TC55257BFI-10L 

TC55257BSPI-10L 


WRITE CYCLE 2 (4) (CE Controlled Write) 



Note: l.RAV is High for read cycle. 

2. Assuming that CE low transition occurs coincident with or after RAV Low transition, 
Outputs remain a high impedance state. 

3. Assuming thatCE High transition occurs coincident with or prior to R/W High transition, 
Outputs remain a high impedance state. 

4. Assuming that OE is High for Write Cycle, Outputs are in high impedance state 
during this period. 
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DATA RETENTION CHARACTERISTICS (Ta = -AO-BS-C) 


TC55257BPI-10L 

TC55257BFI-10L 

TC55257BSPI-10L 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

Vdh 

Data Retention Supply Voltage 

2.0 

- 

5.5 

V 

IdOS2 

Standby Supply 

Current 

Vdh = 3.0V 

- 

- 

30 


Vdh = 5.5V 

- 

- 

50 

kOR 

Chip Deselection to Data Retention 

Mode 

0 

- 

- 



Recovery Time 

tBCd) 


- 


Note(l); Read Cycle Time. 


CE Controlled Data Retention Mode 



Note (2) : If the Vih of CE is 2.4V in opertion, Iddsi current flows during the period that 
the Vdd voltage is going down from 4.5V to 2.6V 
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TC55257BFI-10L 

TC55257BSPI-10L 


OUTLINE DRAWINGS (DIP28 - P - 600) 

UNIT in mm 



Weight : 4.43g (TYP.) 
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TC55257BFI-10L 

TC55257BSPI-10L 



Weight : 0.79g (TYP.) 
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TC55257BFI-10L 

TC55257BSPI-10L 



Weight : 2.04g (TYP.) 


















131,072 WORDS x 8 BiT STATIC RAM 
DESCRIPTION 

The TC551001PL/FL is 1,048,576 bits static random access memory organized as 131,072 words by 8 
bits using CMOS technology, and operated a single 5 V power supply. Advanced circuit techniques 
provide both high speed and low power f eatur es with an operating current of 5 mA / MHz (Typ.) and 
minimum cycle time of 85/100 ns. When CEl is a logical high, or CE2 is low, the device is placed in 
low power standby mode in which standby current is 2 /iA typically. The TC551001PL / FL has three 
control inputs. Chip enable inputs (C£1,CE2) allow for device selection and data retention control, 
and an output enable input (OE) provides fast memory access. Thus the TC551001PL/FL is suitable 
for use in various microprocessor application system where high speed, low power, and battery back up 
are required. 

The TC551001PL/FL is offered in both a dual-in-line 32 pin standard plastic package and small- 
out line plastic flat package. 

FEATURES 

• Low Power Dissipation • Access Time 

; 27.5 mW/MHz (Typ.) 

• Standby Current : 100 ^A(Max.) 

• 5 V Single Power Supply 

• Power Down Feature : CEl, CE2 

• Data retention Supply Voltage : 2.0 —6.5 V 

• Directly TTL Compatible 

: All Inputs and Outputs 

♦ Package ; TC551001PL : DIP32-P-600 

TC551001FL : SOP32 P - 525 




BLOCK DIAGRAM 

, C£ 
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OPERATION MODE 


OPERATION MODE 

CTT 

CE2 

!5E 

m/ 

I/Ol *1/08 

POWER 

Read 

L 

H 

L 

H 

Dour 

IqDO 

Write 

L 

H 

• 

L 

OiN 

IqdO 

Output Deselect 

1 

H 

H 

H 

High-Z 

IpDO 

Standby 

H 

♦ 

• 

• 

High-Z 

Ido$ 

* 

t. 

• 

• 

High-Z 

■ODS 


• ; H or L 


ABSOLUTE MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNIT 

Vdo 

Power Supply Voltage 

- 0.3 * 7.0 

V 

V|N 

Input Voltage 

-0.3* *7.0 

V 

Viro 

Input and Output Voltage 

- 0.5 - Voo + O.S 

V 

Po 

Power Dissipation 

1.0/0.6-* 

w 

Tsolder 

Soldering Temperature 

260*10 

•C-sec 

Tstrg. 

Storage Temperature 

*55 *150 

•c 

Topr. 

Operating Temperature 

0*70 

•c 


• : -3.0 V at pulse width 50 ns MAX. ** : SOP 


D.C. RECOMMENDED OPERATING CONDITIONS. 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

VoD 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

V|H 

Input High Voltage 

2.2 

- 

Vt>o ♦ 0.3 

V|L 

Input Low Voltage 

-0.3 

- 

0.8 

VpH 

Data Retention Suppiy Voltage 

2.0 

- 

5.5 
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D.C. and OPERATING CHARACTERISTICS (TasO-70'C, Vdd= 5V + 10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 



UNIT 

111 

Input Leakage Current 

V,N = 0-Voo 

- 

- 



■oh 

Output High Current 

VoH » 2.4 V 

BS 

- 

- 

mA 

■OL 

Output Low Current 

Voi. 0.4V 

B| 

- 

- 

mA 

Ilo 

Output Leakage Current 

tET « V,H or CE2 ■ V|L or R/W » V,l or 
^ ■ V|H, VOUT » 0 — VpD 

- 

- 



booi 

Operating Current 

* V,|. and CE2 • V(h and R/W ■ Vw. 
lour * 0 

Other inputs = V|h/V||. 
t<vcit • Min. cycle 

■ 

1 



>0002 

CIT = 0.2 V and CE2 * Voo-0.2V 

R/W = Vdd- 0.2V, lour « 0mA 

Other Inputs « Vdd- 0-2V/0.2V 
t(yci« • Min. cycle 

1 

■ 

70 

mA 

bosi 

Standby Current 

CIT s V|„ or CE2 = V,L 

- 

- 

3 

mA 

>0052 

zn S Vdo- 0.2V or CE2 s 0.2 V 

Vdo = 2.0V-5.5V, Ta » 0-70'C 

- 

2 




Note : (1) In standby mode with C£1 £ Vdd— 0.2 V, these specification limits are 
guaranteed under the condition of CE2 2 Vdd— 0.2 V ot CE2 S 0.2 V. 

CAPACITANCE (Ta = 25^ f = 1 MHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

CiN 

Input Capacitance 

V|N « GND 

10 

PF 

CoUT 

Output Capacitance 

Vqut * GND 

10 


Note : This parameter periodically sampled is not 100 % tested. 
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A.C. CHARACTERISTICS (Ta = 0 ~ 70 °C, Vdd = 5 V + 10 %) 

Read Cycle 


SYMBOL 

PARAMETER 

TCSSlOOlPL-85 

TC551001FL-85 

TCS51001PL-10 

TC551001FL-10 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

tRC 

Read Cycle Time 

85 

- 

100 

- 


^ACC 

Address Access Time 

- 

85 

- 

100 


^01 

CFT Access Time 

- 

85 

- 

100 


V:o2 

CE2 Access Time 

- 

85 

- 

100 


toE 

Output Enable to Output in Valid 

- 

45 

- 

50 


tcoe 

Chip Enable (CE1. CE2) to Output in Low>Z 

10 

- 

10 

- 


tOEl 

Output Enable to Output in Low>Z 

0 

- 

0 

- 


toD 

Chip Enable (CFT, CE2) to Output in High>Z 

- 

30 

- 

35 


toDO 

Output Enable to Output in High>Z 

- 

30 

- 

35 


ton 

Output Data Hold Time 

10 


10 

- 



Write Cycle 


SYMBOL 

PARAMETER 

TC551001PL-85 

TCSS1001FL-85 

TC551001PL*10 

TC551001FL-10 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

twc 

Write Cycle Time 

85 

- 

100 

- 



Write Pulse Width 

60 

- 

60 

- 


tew 

Chip Selection to End of Write 

75 

- 

80 

- 


tAS 

Address Setup Time 

0 

- 

0 

- 


twR 

Write Recovery Time 

0 

- 

0 

- 


toow 

R/Wto Output in High>Z 

- 

30 

- 

35 


t06W 

R/W to Output in Low'Z 

0 

- 

0 

- 


Ids 

Data Set up Time 

35 

- 

40 

- 



Data Hold Time 

0 

- 

0 

- 



A.C. TEST CONCraONS 
Output Load 
Input Pulse Level 
Timing Measurement Vin 
R eference Level VquT 

tr.tf 


100 pF+lTTL Gate 
0.6 V, 2.4 V 
0.8 V, 2.2 V 
0.8 V, 2.2 V 
5 ns 
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WRITE CYCLE 2 «) fCEI Controlled Write) 


twc 
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Note ; (1) R/W is High for Read Cyde. 

(2) Assuming that C£)l Low transition or CE2 High transition occurs coincident 
with or after R/W Low transition, Outputs remain in a high impedance state. 

(3) Assuming that CEl High transition or CE2 Low transition occurs coincident 
with or prior to R/W High transition, outputs remain in a high impedance 
state. 


(4) Assuming that is High for Write Cycle, Outputs are in high impedance 
state during this period. 


DATA RETENTION CHARACTERISTICS (Ta = O-TO'C) 


SYMBOL 1 

PARAMETER 



MAX. 

UNIT 

Vdh I 

Data Retention Supply Voltage 

■S 

- 

5.5 

V 

IdOS2 

Standby Current 

Voo * 3.0 V 

- 

- 



Vdd = S.5V 

- 


100 

kOR 

Chip Deseleaion to Data Retention Mode 

0 

j 

- 

nS 

tR 

Recovery Time 

5 

- 

- 

mS 


OS] 
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CE2 Controlled Data Retention Mode <3) 

Vdo 

4.5 V 

V,H 

VlL 

GND 

Note : (1) In CEl controlled data retention mode, minimum standby current mode is 
achieved under the condition of CB2 £ 0.2 V or CE2 ^ Vdd 0.2 V. 

(2) If the VjH of tJET is 2.2 V in operation, during the period that the Vdd voltage 
is going down from 4.5V to 2.4 V, Iddsi current flows. 

(3) In CE2 controlled data retention mode, minimum standby current mode is 
achieved under the condition of CB2 ^ 0.2 V. 
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Weight : I.IOg (Typ.) 
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131,072 WORDS X 8 BIT STATIC RAM 


DESCRIPTION 

The TC551001PL/FL is 1,048,576 bits static random access memory organized as 131,072 words by 8 
bits using CMOS technology, and operated a single 5V power supply. Advanced circuit techniques 
provide both high speed and low power features with an operating current of 5mA/MHz (Typ.)and 
m.-TM-mum cycle time of 85/lOOns. When GET is a logical high, or CE2 is low, the device is placed in 
low power standby mode in which standby current is 2/tA t 3 ^ically. The TC551001PL/FL has three 
control inputs. Chip enable inputs (CEl,CE2) allow for device selection and data retention control, 
and an output enable input (OE) provides fast memory access. Thus the TC551001PL/FL is suitable 
for use in various microprocessor application system where high speed, low power, and battery back up 
are required. 

The TC551001PL/FL is offered in both a dual-in-line 32 pin standard plastic package and small- 


out-line plastic flat package. 

FEATURES 

• Low Power Dissipation 

: 27.5mW/MHz (Typ.) 

• Standby Current : 4/iA at Ta = 25'’C(MAX) 

• 5V Single Power Sup ply 

• Power Down Feature: CEl, CE2 

• Data retention Supply Voltage: 2.0 ~ 5.5V 

• Directly TTL Compatible 

: All Inputs and Outputs 


• Access Time 


^ 

TC551001 

PL/FL-8SL 

TC551001 

PUFl-lOL 

Access Time (max.) 

85ns 

100ns 

CeT Access Time (max.) 

asns 

100ns 

CE2 Access Time (max.) 

85ns 

100ns 

Of Access Time (max.) 

45ns 

50ns 


• Package : TC551001PL-L : DIP32-P-600 

TC551001FL-L : SOP32-P-525 


PIN CONNECTION (TOP VIEW) BLOCK DIAGRAM 


N.C. C 
A16 C 
A14 C 
A12 
A7 


A6 

AS 

A4 

A3 

A2 

A1 

AO 


1/01 C 
I/02C 
1/03 C 
GND C 


32 □ VoD 
31 3 A15 
30 □ CE2 
29 □ R/W 
28 D A13 
27 3 AS 
26 3 A9 
25 D All 
24 D 0T 
23 □ AlO 


3 m 

3 1/08 

3 1/07 

3 1/06 
3 1/05 
3 1/04 


PIN NAMES 


AO-'Aie 

Address Inputs 

R/W 

Read/Write Control Input 

m 

Output Enable Input 

CeT,CE2 

Chip Enable Input 

I/O 1-1/08 

Data Input/Output 

Voo 

Power (+ SV) 

GND 

Ground 

N.C 

No Connection 


CE 
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OPERATION MODE 


OPERATION MODE 

err 

CE2 

(SI 

fVW 

1/01 - 1/08 

POWER 

R«9d 

1 

H 

L 

H 

Dqut 

Idoo 

Write 

L 

H 

• 

L 

Din 

boo 

Output Deselea 

L 

H 

H 

H 

High-Z 

Idoo 

Standby 

H 

• 

• 

• 

High-Z 

bos 

• 

L 

• 

• 

High-Z 

bos 


*: H or L 


ABSOLUTE MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNIT 

Vdd 

Power Supply Voltage 

-0.3-7.0 

V 

V|N 

Input Voltage 

-0.3*-7.0 

V 

Vuo 

Input and Output Voltage 

-0.5~Vod ♦ 0.5 

V 

Po 

Power Dissipation 

1.0/0.6** 

W 

Tsolder 

Soldering Temperature 

260-10 

•C ■ sec 

Tstrg. 

Storage Temperature 

-55-150 

•c 

Topr. 

Operating Temperature 

0-70 

•c 


*: -3.0V at pulse width 50ns MAX. •*: SOP 


D.C. RECOMMENDED OPERATING CONDITIONS. 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

VoD 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

ViH 

Input High Voltage 

2.2 

- 

VoD 0.3 

V|L 

Input Low Voltage 

-0.3 

- 

O.B 

VOH 

Data Retention Supply Voltage 

2.0 

- 

5.5 
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D.C. and OPERATING CHARACTERISTICS (Ta = 0 ~ 70 °C, Vqd = 5V ± 10%) 


SYMBOl 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

i|L 

Input Leakage Current 

V|N = 0-VtJO 

- 

- 

±1.0 

aA 


Output High Current 

VOH = 2.4V 

. 1.0 

- 

- 

mA 


Output Low Current 

VoL = 0.4V 

4.0 

- 

- 

mA 

•lo 

Output Leakage Current 

trr = V|H or CE2 = ViL or fwy = V,,. or 

SE = V|H, VoUT K 0 — VpD 


- 

± 1.0 

pA 

•ddoi 

Operating Current 

^ = ViL and CE2 = V(h and R/W = Vih, 

•out * 0mA 

Other Inputs = Vih/Vh. 
tfvcie - Min. cycle 

- 

- 

80 

mA 

>0002 

CEI = 0.2V and CE2 = Vdd"0-2V 

R/W = V 0 D-O. 2 V. louT = 0mA 

Other Inputs = Vdd- 0.2V/0.2V 
tcvcte - Min. cycle 


- 

70 

mA 


Standby Current 

CTT = V|H or CE2 = V|L 

- 

- 

3 

mA 

IDDS 201 

CEi‘ = Voo-b.2V or CE2 = 0.2V 
Vod = 2.0V-5.5V 

Ta = 25’C 

- 

2 

4 

aA 

Ta = 0-70*C 

- 

- 

30 


Note;(l) In standby mode with CeI S Vdd- 0.2V, these specification limits are guaranteed under 
the condition of CE2 S Vdd —0.2V or CE2 S 0.2V. 


CAPACITANCE (Ta = 25°C, f = IMHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

CiN 

Input Capacitance 

ViN = GND 

10 

PF 

COUT 

Output Capacitance 

VouT » GND 

10 


Note: This parameter periodically sampled is not 100% tested. 
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A.C. CHARACTERISTICS (Ta = 0 - 70“C, VpD = 5V ± 10%) 

Read Cycle 


SYMBOL 

PARAMETER 

TC551001PL-85L 

TC5S1001FL-85L 

TC551001PL-10L 

TC551001FL-10L 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 


'rc 

Read Cycle Time 

85 

. 

100 

.. 


tACC 

Address Access Time 

- 

85 

- 

100 


tcoi 

CET Access Time 

- 

85 


too 


k02 

CC2 Access Time 

- 

85 

- 

100 


tOE 

Output Enable to Output in Valid 

- 

45 

- 

50 

ns 

'COE 

Chip Enable (d^T, CE2) to Output in Low>Z 

10 

- 

10 

- 


tOEE 

Output Enable to Output in Low-Z 

0 

- 

0 

- 


too 

Chip Enable (CE l, CE2) to Output in High-Z 

- 

30 

- 

35 


tODO 

Output Enable to Output In Htgh-Z 

- 

30 

- 

35 


tOH 

Output Data Hold Time 

10 

- 

10 

- 



Write Cycle 


SYMBOL 

PARAMETER 

TC551001PL-85L 

TC551001FL-85L 

TC551001PL-10L 

TC551001FL-10L 


MIN. 

MAX. 

MIN. 


twc 

Write Cycle Time 

85 

- 

100 

{■Hjllll 

HI 

twp 

Write Pulse Width 

60 

- 

60 

- 


lew 

Chip Selection to End of Write 

75 

- 

80 

- 


^AS 

Address Set up Time 

0 

- 

0 

- 


twR 

Write Recovery Time 

0 

- 

0 

- 

ns 

toow 

R/Wto Output in High*Z 

- 

30 

- 

35 


tOEW 

R / W to Output In Low-Z 

0 

- 

0 

- 


los 

Data Set up Time 

35 

- 

40 

. 


tpH 

Data Hold Time 

0 

- 

0 

- 



A.C. TEST CONDITIONS 


• Output Load 

• Input Pulse Level 

• Timing Measurement Vin 

Reference Level Vqut 

• tr.tf 


lOOpF + lTTLGate 
0.6V, 2.4V 
0.8V, 2.2V 
0.8V, 2.2V 
5ns 
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WRITE CYCLE 1 (■') (RAV Controlled Write: 
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WBITE CYCLE 2 (4i (CET Controlled Write) 



•WTJTE CYCLE 3(4) (CE2 Controlled Write) 













TC551001PL-85L/PL-10L 
TC551001FL-85L/FL-10L 


NOTE: 

(1) R/W is High for Read Cycle. 

(2) Assuming that CEl Low transition or CE2 High transition occurs coincident with or after RAV 
Low transition, Outputs remain in a high impedance state. 

(3) Assuming that CET High transition or CE2 Low transition occurs coincident with or prior to 
R/W High transition, outputs remain in a high impedance state. 

(4) Assuming that OE is High for Write Cycle, Outputs are in high impedance state during this 
period. 


DATA RETENTION CHARACTERISTICS {Ta = 0 - 70 °C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

VOH 

Data Retention Supply Voltage 

2.0 

- 

5.5 

V 

'DDS2 

Standby Current 


- 

- 

15* 

/■A 

Vdd « 5.SV 

- 

- 

30 

tCDR 

Chip Deselection to Data Retention Mode 

0 

- 

- 

nS 

tR 

Recovery Time 

5 

- 

- 

mS 
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CE2 Controlled Data Retention Mode ( 3) 



GNO 


NOTE: 

(1) In CEl controlled data retention mode, minimum standby current mode is achieved 
under the condition of CE2 S 0.2V or CE2 6 Vdd — 0.2V. 

(2) If the ViH of CEl is 2.2V in operation, during the period that the Vdd voltage is going 
down from 4.5V to 2.4V, IddSI current flows. 

(3) In CE2 controlled data retention mode, minimum standby current mode is achieved 
under the condition of CE2 S 0.2V. 
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OUTLINE DRAWING (DIP32-P-600) 





O 'L-i i T 


42.5 MAX 



Weight : 4.53g (Typ.) 
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OUTLINE DRAWING (SOP32 - P - 525) 


Unit in mm 


32 17 






Weight : 1.1 Og (Typ.) 
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13 1,072 WORDS x 8 BIT STATIC RAM 


PRELIMINARY 


DESCRIPTION 

The TC551001PI/FI is 1,048,576 bits static random access memory organized as 131,072 words by 8 
bits using CMOS technology, and operated a single 5V power supply. Advanced circuit techniques 
provide both high speed and low power features with an operating current of 5mA/MHz (Typ.)and 
minimum cycle time of 100ns. When CSl is a logical high, or CE2 is low, the device is placed in low 
power standby mode in which standby current is 2ixK typically. The TC551001PI/FI has three control 
inputs. Chip enable inputs (CE1,CE2) allow for device selection and data retention control, and an 
output enable input (OE) provides fast memory access. Thus the TC551001PI/FI is suitable for use in 
various microprocessor application system where high speed, low power, and battery back up are 
required. And TC551001PI / FI guarantees —40~85’C operating temperature so TC551001PI / FI is 
suitable for use in wide operating temperature system. 

The TC551001PI/FI is offered in both a dual - in - line 32 pin standard plastic package and small- 
out-line plastic flat package. 

FEATURES 


• Low Power Dissipation 

27.5mW/MHz (Typ.) 

• Standby Current 4,uA at Ta = 25°C(MAX): 

TC551001PI-10I/FI-10L 

• 5V Single Power Supp ly 

• Power Down Feature: Cfil, CE2 

• Data retention Supply Voltage : 2.0 — 5.5V 

• Wide Temperature Operating : -40~85'C 




•' 


Access Time 


Access Time (max.) 

lOOns 

?1FT Access Time (max.) 

100ns 

CE2 Access Time (max.) 

100ns 

0? Access Time (max.) 

sons 


Directly TTL Compatible; All Inputs and Outputs 
Package: TC551001PI-L ; DIP'32-P-600 

TC551001FI-L ; SOP32-P-525 


PIN CONNECTION (TOP VIEW) BLOCK DIAGRAM 


N.C. 
Aie 
A14 
A12 
A7 
A6 
AS 
A4 
A3 
A2 
Al 
AO 
l/OI 
1/02 C 
1/03 C 
GND C 


c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 


32 □ VoD 
31 □ A1S 
30 13 CE2 
29 □ fVW 
28 D At3 
27 □ A8 
26 D A9 
25 □ All 
24 □ 5T 
23 □ AlO 
22 □ CfT 

21 Dl/OS 
20 □ 1/07 
19 01/06 
18 Dl/OS 
17 DI/OA 


PIN NAMES 


A0~A16 

Address Inputs 

R/W 

Read/Write Control Input 

0F 

Output Enable Input 

en,cE2 

Chip Enable Input 

1/01*1/08 

Data Input/Output 

Voo 

Power (SV) 

GNO 

Ground 

N.C. 

No Connection 


CE 
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OPERATION MODE 


OPERATION MODE 

CfT 

CE2 

0E 

R/W 

1/01 ~ 1/08 

POWER 

Read 

L 

H 

L 

H 

Dqut 

boo 

Write 

L 

H 

* 

L 

OlN 

boo 

Output Deselect 

L 

H 

H 

H 

High-Z 

boo 

Standby 

H 

• 

• 

* 

High-Z 

bos 


L 

* 

» 

High-Z 

bos 


*; H or L 


ABSOLUTE MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNIT 

Voo 

Power SuppI/ Voltage 

-0.3 -7.0 

V 

ViN 

Input Voltage 

-0.3*-7.0 

V 

Vi/o 

Input and Output Voltage 

-0.5-Vdd + O.S 

V 

Po 

Power Dissipation 

1.0/0.6** 

w 

Tsolder 

Soldering Temperature 

260-10 

•c- sec 

Tstrg. 

Storage Temperature 

-55- 150 

•c 

Topr. 

Operating Temperature 

-40-85 

•c 


*: —3.0V at pulse width 50ns MAX. **; SOP 


D.C. RECOMMENDED OPERATING CONDITIONS. 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

Voo 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

V|H 

Input High Voltage 

2.4 

- 

Voo + 0.3 

ViL 

Input Low Voltage 

-0.3 

- 

0.6 

Vdh 

Data Retention Supply Voltage 

2.0 

- 

5.5 
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D.C. and OPERATING CHARACTERISTICS (Ta= -40~ 85°C, Vdd = 5V ± 10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

•iL 

Input Leakage Current 

V|N = 0~Vdo 

- 

- 

+ I.O 

IBI 

lOH 

Output High Current 

VoH = Z-OV 

-1.0 

- 

- 

mA 

'OL 

Output Low Current 

VoL = 0.4V 

mm 


- 

mA 

ko 

Output Leakage Current 

CIT = V|H or CE2 = ViL or R/W = Vn. or 

5E = V|H, VouT = 0 ~ Voo 

■ 

■ 

± 1.0 

/-A 


Operating Current 

tn = V|L and CE2 = V|h and R/W = V|h, 

Iqut * OniA 

Other Inputs = V|h/Vil 
tcycie . Min. cycle 

■ 

■ 




m = 0.2V and CE2 = Voo-0.2V 

R/W = Vdd-0.2V, tguT = 0mA 

Other Inputs = Vdo“0-2V/0.2V 

Uycie • Min. cycle 

■ 

D 


Q 

loDSI 

Standby Current 

err = V|H or CE2 = ViL 

- 

- 

3 


B 

eiT = Voo-0.2V or CE2 = 0.2V 
Vdd = 20V-5,SV 

Ta = 25’C 

- 

2 

4 

Di 

Ta= -40-85’C 

- 

- 

70 


Noteid) In standby mode with CEI £ Vdd-0.2V, these specification limits are guaranteed under 
the condition of CE2 S Vdd — 0.2V or CE2 S 0.2V. 


CAPACITANCE (Ta = f = 1MHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

C|N 

Input Capacitance 

V|N = GND 

10 

PF 

OOUT 

Output Capacitance 

VouT = GNO 

10 


Note: This parameter periodically sampled is not 100% tested. 
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A.C. CHARACTERISTICS (Ta = -40 - 85°C, Vqd = 5V + 10%) 
Read Cycle 


SYMBOL 

PARAMETER 

rcssiooiPi- 10L 
TC551001FI- lOL 

UNIT 

MIN. 

MAX. 

^RC 

Read Cycle Time 

100 

- 

ns 

Ucc 

Address Access Time 

- 

100 

tcot 

CEI Access Time 

- 

100 

tC02 

CE2 Access Time 

- 

100 

tOE 

Output Enable to Output in Valid 

- 

so 

tcoe 

Chip Enable (CEl, CE2) to Output in Low-Z 

s 

- 

tOEE 

Output Enable to Output in Low-Z 

0 

- 

too 

Chip Enable (CEl, CE2) to Output in High-Z 

- 

40 

tooo 

Output Enable to Output in High-Z 

- 

40 

tOH 

Output Data Hold Time 

10 

- 


Write Cycle 


SYMBOL 

PARAMETER 

TC551001PI-10L 

TCS51001FI- lOL 

UNIT 

MIN. 

MAX. 

twc 

Write Cycle Time 

100 

- 

ns 

twp 

Write Pulse Width 

70 

- 

tew 

Chip Selection to End of Write 

80 

- 

Ws 

Address Set up Time 

0 

- 

twR 

Write Recovery Time 

0 

- 

toDW 

R/Wto Output in High-Z 

- 

40 

tO£W 

R / W to Output in Low-Z 

0 

- 

tos 

Data Set up Time 

40 

- 

tOH 

Data Hold Time 

0 

- 


A.C.TESTCONDIONS 


• Output Load 

lOOpF+lTTLGate 

• Input Pulse Level 

0.4V, 2.6V 

• Timing Measurement ViN 

0.6V, 2.4V 

Reference Level Vqut 

0.8V, 2.2V 

• tr. tf 

5ns 
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NOTE; 

(1) RAV is High for Read Cycle. 

(2) Assuming that CEl Low transition or CE2 High transition occurs coincident with or after RAV 
Low transition, Outputs remain in a high impedance state. 

(3) Assuming that CEl High transition or CE2 Low transition occurs coincident with or prior to 
RAV High transition, outputs remain in a high impedance state. 

(4) Assuming that OE is High for Write Cycle, Outputs are in high impedance state during this 
period. 


DATA RETENTION CHARACTERISTICS (Ta = - 40 - 85 "C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

VoH 

Data Retention Supply Voltage 

2.0 

- 

5.5 

V 

bosj 

Standby Current 

Voo = 3.0V 

- 

- 

35! 

^A 

Voo = 5.5V 

- 

- 

70 

tCDR 

Chip Deselection to Data Retention Mode 

0 

- 

- 

nS 

tR 

Recovery Time 

5 

- 

- 

mS 


*) 3/jA (MAX) at Ta = - 40-40*C 


CEl Controlled Data Retention Mode (1) 



CND 
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CE2 Controlled Data Retention Mode f 3) 



GND 


NOTE: 

(1) In CEl controlled data retention mode, minmum standby current mode is achieved 
under the condition of CE2 S 0.2V or CE2 S Von — 0.2V. 

(2) If the Vin of CEI is 2.4V in operaton, during the period that the Von voltage is going 
down from 4.5V to 2.6V, IijiJSl current flows. 

(3) In CE2 controlled data retention mode, minimum standby current mode is achieved 
under the condition of CE2 S 0.2V. 


B-62 




TC551001PI-10L 

TC551001FI-10L 


















TC551001PI-10L 

TC551001FI-10L 


OUTLINE DRAWING 

(SOP32-P- 525) 


32 17 



21.1 MAX 


20.6 ±0.2 


fN 


fmmmmmmmmmmmm 

J 

1 H 1 ^11 ^11 1 1 H 1 H 1 H 1 

<N 


d 


Weight : l.lOg (TYP.) 
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131,072 WORDS X 8 BIT STATIC RAM 
DESCRIPTION 

The TC551001APL is 1,048,576 bits static random access memory organized as 131,072 words by 8 
bits using CMOS technology, and operaUd a single 5V power supply. Advanced circuit techniques 
provide both high speed and low p ower features with an operating current of 5mA/MHz (Typ.)and 
minimum cycle time of 70ns. When CEI is a logical high, or CE2 is low, the device is placed in low 
power standby mode in which standby current is 2/iA t 3 rpically. The TC551001APL has three control 
inputs. Chip enable inputs (CE1,CE2) allow for device selection and data retention control, and an 
output enable input (OE) provides fast memory access. Thus the TC551001APL is suitable for use in 
various microprocessor application systems where high speed, low power, and battery back up are 
required. 

The TC551001APL is offered in a dual-in-line 32 pin standard plastic package, small - out - line 
plastic package and thin small - out - line plastic package (forward, reverse type). 


FEATURES 


• Low Power Dissipation 

: 27.5mW/MHz (Typ.) Operating 

• Standby Current: 100/iA(Mai.) 

• 5V Single Power Supply_ 

• Power Down Features ; CEI, CE2 

• Data retention Supply Voltage : 2.0 — 5.5V 

• Directly TTL Compatible 

: All Inputs and Outputs 


PIN CONNECTION (TOP VIEW) 


• Access Time (max.) 



TCSSlOOIAfU 

AFUAfTUATRL-70 

TCS51001APU 

AFiyAfTL/ATRL-8S 

TC5S1001APU 

AFUAPTL/ATRL-lO 

Access Time 

70ns 

8Sns 

lOOns 

Access Time 

70ns 

85ns 

100ns 

CE2 Access Time 

70ns 

85ns 

lOOns 

OE Access Time 

35ns 

45ns 

50ns 


e Package ; TC551001APL 
TC551001AFL 
TC551001AFTL 
TC551001ATRL 


DIP32-P-600 
SOP32-P-525 
TSOP32-P-0820 
TSOP32-P-0820A 


o 32 PIN DIP & SOP 


N.C.C 1 
A16C 2 
A14C 3 
A12C 4 
A7 C 5 

A6 C e 

AS C 7 

A4 c e 

A3 C 9 
A2 C 10 
A1 C 11 
AO C 12 
l/OlC 13 
1/02C 14 
I/03C 15 
GNOC 16 


32 3 Vdo 
31 3 A15 
30 3 CE2 
29 3 RW 
28 3 A13 
27 3 A8 
26 3 A9 
25 3 All 
24 3 

23 3 A10 

22 3 err 
21 3 1/08 
20 3 1/07 
19 3 1/06 
18 3 1/05 
17 3 1/04 


o 32 PIN TSOP 


(forward type) (reverse type) 



PIN NAMES 


ESESa 

Address Inputs 

Pin No. 

n 

a 

D 

a 

a 

D 

B 

B 

B 

m 

m 

la 

El 

m 

la 

m 

RAW 

Read/Write Control Input 

Pin Name 

HB 

m 

m 

SB 


oa 

ud 

EES 

EQ 

PH 

HH 

09 

Ea 

Bl 

m 

m 

SF 

Output Enable Input 

Pin No. 

Q 

iO 

m 

m 

m 

EM 

El 

E3 

m 

m 

El 

El 

El 

m 

EO 

Ea 

C£T,CE2 

Chip Enable Input 

Pin Name 

m 

m 


m 

ICTl 

222 

222 


1323 

2^ 

223 

pgg 

223 


ESI 

m 

1/01-1/08 

Data Input/Output 








mm 

mmm 

■■1 

mn 

mu 

imi 

MB 


Hi 

{■HI 

Voo 

Power (♦ 5V) 


















GND 

Ground 


















N.C 

No Connection 
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BLOCK DIAGRAM 


CE 



OPERATION MODE 


OPERATION MODE 

err 

CE2 

se 

R/W 

I/O 1 -1/08 

POWER 

Read 

L 

H 

L 

H 

Dqut 

boo 

Write 

L 

H 

• 

L 

Din 

lODO 

Output Deselect 

L 

H 

H 

H 

High-Z 

boo 

Standby 

H 

• 

» 

• 

High-Z 

bos 

• 

L 

• 

• 

High-Z 

bos 


*: H or L 

ABSOLUTE MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNITS 

Vpo 

Power Supply Voltage 

-0.3-7.0 

V 

VlN 

Input Voltage 

-0.3*-7.0 

V 

V|/0 

Input and Output Voltage 

-0.5-Vdd* 0.5 

V 

Pd 

Power Dissipation 

1.0/0.6** 

w 

Tsolder 

Soldering Temperature 

Z60-10 

•c- lec 

Tstrg. 

Storage Temperature 

-55-ISO 

•c 

Topr. 

Operating Temperature 

0-70 

•c 


*: -3.0V at pulse width 50ns MAX. SOP 
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D.C. RECOMMENDED OPERATING CONDITIONS (Ta = 0-70°C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

Vdo 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

ViH 

Input High Voltage 

2.2 

- 

Voo 

VlL 

Input Low Voltage 


- 

0.8 

Vdh 

Data Retention Supply Voltage 

2.0 

- 

5.5 


D.C. and OPERATING CHARACTERISTICS (Ta = 0 - 70 °C, Vdd = 5V ± 10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX, 

UNIT 

IlL 

Input Leakage Current 

Vin = 0-Vdd 

- 

- 

± 1.0 


lOH 

Output High Current 

VOH » 2.4V 

-1.0 

- 

- 

mA 

>OL 

Output Low Current 

VoL = 0.4V 


- 

- 

mA 

Ilo 

Output Leakage Current 

CET = V,H or CE2 = V)i. or R/W = Vn. or 
^ = Yjh, Vout = 0 — Vdd 

■ 

■ 

±1.0 

fjK 

loooi 

Operating Current 

tn = ViL and CE2 = V,h 
and R/W = V,H. 

*OUT = 0mA 

Other Inputs = V,h/V|l 

Tcycle 

Min. 

■ 

■ 

70 

mA 

1 fA 

■ 

■ 

20 

*0002 

t!T = 0.2V and CE2 = Vod-0-2V 

R/WxVdd-0.2V, 

loujsOmA 

Other Inputs = Vdd-0.2V/0.2V 

Tcycle 

Min. 

■ 

■ 

60 

mA 


a 

B 

10 

*DDS1 

Standby Current 

tET = V|H or CE2 = V|i 

■■ 

- 

3 

mA 

IddS2*') 

cET = Vdo- 0.2V or CE2 ■ 0.2V 

Vdd = 2.0V - 5.5V. Ta = 0 - 70*C 

■ 

2 

100 



Note:(l) In standby mode with C£1 6 Vdd —0-2V, these specification limits are guaranteed under 
the condition of CE2 & Vdd-0.2V or CE2 £ 0.2V. 

CAPACITANCE (Ta = 25'C, f = 1MHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

mm 

Ir^put Capacitsnce 

V|N = GND 

10 

pF 

CoUT 

Output Capacitance 

VouT = GND 

10 


Note: This parameter periodically sampled is not 100% tested. 
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A.C. CHARACTERISTICS (Ta = 0 ~ 70‘’C, Vpo = 5V ± 10%) 
READ CYCLE 


SYMBOL 

PARAMETER 

TCS5)001APL-70 

TCS51001AFL-70 

TCSSlOOlAFTL-70 

TCS51001ATRL-70 

TCSS1001APL-85 

TC551001AFL-S5 

TCS51001AFTL-85 

TC55)001ATRL-85 

TC551001APL-10 

TCS5100)AFL-10 

TC53100)AFTL-10 

TC5S1001ATRL-10 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

tRC 

Read Cycle Time 

70 

- 

85 

- 

100 

- 

ns 

tACC 

Address Access Time 

- 

70 

- 

85 

- 

100 

tcoi 

c!fT Access Time 

- 

70 

- 

85 

- 

100 

tC02 

CE2 Access Time 

- 

70 

- 

85 

- 

100 


Output Enable to Output in Valid 

- 

35 

- 

45 

- 

so 


Chip Enable (CEl, CE2) to Output in Low*Z 

10 

- 

10 

- 

10 

- 

tOEE 

Output Enable to Output in Low<Z 

5 

- 

5 

- 

5 

- 

too 

Chip Enable (TfT, CE2) to Output in High-Z 

- 

25 

- 

30 

- 

35 

tooo 

Output Enable to Output in High-Z 

- 

25 

- 

30 

- 

35 

tOH 

Output Data Hold Time 

10 

- 

10 

- 

10 

- 


WRITE CYCLE 


SYMBOL 

PARAMETER 

TC551001APL-70 

TC551001AFL-70 

TC551001AFTL-70 

TC551001ATRL-70 

TC551001APL-85 

TC5S1001AFL-85 

TC551001AFTL-85 

TC551001ATRL-85 

TCS51001APL-10 

TC5S1001AFL-10 

TC5S1001AFTL-10 

TC551001ATRL-10 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

twc 

Write Cycle Time 

70 

- 

85 

- 

100 

- 

ns 

twp 

Write Pulse Width 

so 

- 

60 

- 

60 

- 

tew 

Chip Selection to End of Write 

60 

- 

7S 

- 

80 


Us 

Address Set up Time 

0 

- 

0 

- 

0 

- 

twR 

Write Recovery Time 

0 

- 

mnQiii 

- 

0 

- 

toow 

R/Wto Output in High*Z 

- 

25 

- 

30 

- 

35 

tpEW 

R / W to Output in Low-Z 

s 

- 

5 

- 

5 

- 

Ids 

Data Set up Time 

30 

- 

35 

- 

40 

- 

tPH 

Data Hold Time 

0 

- 

0 

- 

0 

- 


A.C. TEST CONDITIONS 


• Output Load 

• Input Pulse Level 

• Timing Measurement Vin 

Reference Level Vqut 

• tr.tf 


lOOpF+lTTLGate 
0.6V, 2.4V 
1.5V 
1.5V 


5ns 
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TIMING WAVEFORMS 
READ CYCLE (1) 



\VRITE CYCLE 1 (4) (RAV Controlled Write) 
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NOTE; 

(1) R/W is High for Read Cycle. 

(2) Assuming that CEl Low transition or CE2 High transition occurs coincident with or after R/W 
Low transition. Outputs remain in a high impedance state. 

(3) Assuming that CEl High transition or CE2 I-ow transition occurs coincident with or prior to 
R/W High transition, outputs remain in a high impedance state. 

(4) Assuming that CE is High for Write Cycle, Outputs are in high impedance state during this 
period. 

(5) The I/O may be in the output state at this time, input signals of opposite phase must not be 
applied. 


DATA RETENTION CHARACTERISTICS (Ta = 0 ~ 70 “C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

Vdh 

Data Retention Supply Voltage 

2.0 

- 

5.5 

V 

l00S2 

Standby Current 

Vd[, = 3.0V 

- 

- 

50 

IXtK 

Vdd'S.SV 

- 

- 

100 

kOR 

Chip Deseleaion to Data Retention Mode 

0 

- 

- 

nS 


Recovery Time 

s 

- 

- 

mS 


CEl Controlled Data Retention Mode f 1) 



GND 
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CE2 Controlled Data Retention Mode (3) 



GND 


NOTE: 

(1) In CEl controlled data retention mode, minimum standby current mode is achieved 
under the condition of CE2 S 0.2V or CE2 S Vdd — 0.2V. 

(2) If the ViH of CEI is 2.2V in operation, during the period that the Vdd voltage is going 
down from 4.5V to 2.4V, IddSI current flows. 

(3) In CE2 controlled data retention mode, minimum standby current mode is achieved 
under the condition of CE2 S 0.2V, 
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OUTLINE DRAWING (SOP32-P-525) 


32 17 




Weight : 1.10g (Typ.) 
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OUTLINE DRAWING (TSOP32-P-0820) 


10 


Unit in mm 
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131,072 WORDS x8 BIT STATIC RAM PRELIMINARY 

DESCRIPTION 

The TC551001APL is 1,048,576 bits static random access memory organized as 131,072 words by 8 
bits using CMOS technology, and operated a single 5V power supply. Advanced circuit techniques 
provide both high speed and low power features with an operating current of 5mA/MHz (Typ.)and 
minimum cycle time of 70ns. When ClBl is a logical high, or CK2 is low, the device is placed in low 
power standby mode in which standby current is 2/iA typically. The TC551001APL has three control 
inputs. Chip enable inputs (CET,CE2) allow for device selection and data retention control, and an 
output enable input (OE) provides fast memory access. Thus the TC551001APL is suitable for use in 
various microprocessor application systems where high speed, low power, and battery back up are 
required. 

The TC551001APL is offered in a dual - in - line 32 pin standard plastic package, small - out - line 
plastic package and thin small-out-line plastic package (forward, reverse type). 


FEATURES 


• Low Power Dissipation 

: 27.5m'W/MHz (Typ.) Operating 

• Standby Current: 4,«A(Max.) at Ta=25’C 

• 5V Single Power Supply_ 

• Power Down Features : CEl, CE2 

• Data retention Supply Voltage : 2.0 — 5.5V 

• Directly TTL Compatible 

; All Inputs and Outputs 


• Access Time (max.) 



TCSS1001A?U 

AFUAFTUATRL*70 

TCSSIOOIAPU 

AFUAfTUATRL-8S 

TCSS1001APU 

APUAPTL/ATRLOO 

Access Time 

TOns 

8Sns 

100ns 

CEl Access Time 

70ns 

85ns 

100ns 

CE2 Access Time 

70n$ 

85ns 

lOOns 

U? Access Time 

35ns 

4Snj 

50ns 


• Package : TC551001APL 

: DIP32-P-600 


TC551001AFL 

: SOP32-P-525 


TC551001AFTL 

; TSOP32-P-0820 


TC551001ATRL 

: TSOP32-P-0820A 



PIN CONNECTION (TOP VIEW) 

o 32 PIN DIP S SOP 


N.CC 

1 

/■. 

32 

A16C 

2 

31 

AUC 

3 

30 

AI2C 

4 

29 

A7 C 

5 

28 

A6 C 

6 

27 

A5 C 

7 

26 

A4 C 

8 

25 

A3 C 

9 

24 

A2 C 

10 

23 

A1 C 

11 

22 

AO C 

12 

21 

i/oid 

13 

20 

1 / 02 C 

14 

19 

1 / 03 C 

15 

18 

GNOC 

16 

17 


3 1/05 
3 1/04 


o 32 PIN TSOP 


(forward type) 



(reverse type) 



PIN NAMES 


A0-A16 

Address Inpuu 

Pin No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

R/W 

Read/Write Control Input 

Pin Name 

A,, 

A, 

Aa 

An 

R/W 

CE2 

Ai5 

Voo 

N.C 

An 

Au 

Atj 

At 

A« 

As 

Aa 

06 

TETxir 

Output Enable Input 

Chip Enable input 

Pin No. 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

1/01-1/08 

Data Input/Output 

Pin Name 

At 

Aj 

A, 

Ao 

1/01 

1/02 

1/03 

GND 

t/04 

1/05 

1/06 

1/07 

1/08 

«1 

Alo 

OE 

Voo 

Power (+ 5V) 


















GND 

Ground 


















N.C. 

No Connection 
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I 


BLOCK DIAGRAM 



OPERATION MODE 


OPERATION MODE 


CE2 

CE 

fVW 

I/01 - VOS 

POWER 

Read 

L 

H 

L 

H 

DouT 


Write 

L 

H 

* 

L 

Din 

Iddo 

Output Deselect 

L 

H 

H 

H 

High’Z 

•odd 

standby 

H 

• 

• 

* 

High-Z 

loos 

• 

L 

• 

• 

High-Z 

loos 


•: H or L 


ABSOLUTE MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNITS 

VoD 

Power Supply Voltage 

-0.3-7.0 

V 

V|N 

Input Voltage 

-0.3*-7.0 

V 

Vro 

Input and Output Voltage 

-O. 5 -V 00 + 0.5 

V 

Po 

Power Dissipation 

1.0/0.6** 

w 

Tsolder 

Soldering Temperature 

260-10 

•c- see 

Tstrg.- 

Storage Temperature 

-55- 150 

•c 

Topr. 

Operating Temperature 

0 

I 

0 

•c 


•: -3.0V at pulse width 50ns MAX. **: SOP 
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D.C. RECOMMENDED OPERATING CONDITIONS (Ta = 0-'70°C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

Vdd 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

V|H 

Input High Voltage 

2.2 

- 

Vdd * 0*3 

VlL 

Input Low Voltage 

-0.3 

- 

0.8 

VpH 

Data Retention Supply Voltage 

2.0 

- 

5.5 


D.C. and OPERATING CHARACTERISTICS (Ta=0--70°C, Vdd= 5V ± 10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

III 

input Leakage Current 

ViN = 0 ~ Voo 

- 

- 

±1.0 

aA 

loH 

Output High Current 

VOH = 2.4V 

-1.0 

- 

- 

mA 

lOL 

Output Low Current 

VoL = 0.4V 

4.0 

- 

- 

mA 

•lo 

Output Leakage Current 

cn » V,H or CE2 « V|L or R/W = Vn, or 
* ViH, VouT * 0 — Voo 

- 

- 

±1.0- 

aA 

Idooi 

Operating Current 

CfT S VlL = ViH 

and RW = Vih. 
lout * 0mA 

Other Inputs » Vih/Vil 

Ttycle 

Min. 

- 

- 

70 

mA 

1 /iS 

- 

- 

20 

loDOt 

rFr=0.2V and CE2 «Vdd-0.2V 
R/W = Vod-0.2V. 

Iqut ® 0mA 

Other lnputs = Vdo-0.2V/0.2V 

Tcycle 

Min. 

- 


60 

mA 

1 pi 

- 

- 

10 

loDSI 

Standby Current 

err = V,M or CE2 = Vii. 


- 

3 

mA 

IdDS2*'* 

CET = Vt)D-0.2V or CE2 = 0.2V 

Ta = 25*C 

- 

2 

4 

aA 

Voo »2.0V-5.5V 

Ta*0-70*C 

- 

- 

30 


Note:(l) In standby mode with 13EI & Vdd-0.2V, these specification limits are guaranteed under 
the condition of CB2 ^ Vdd— 0.2V or CE2 S 0.2V. 

CAPACITANCE (Ta = 25°C, f = IMHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

C|N 

Input Capacitance 

ViN ^ GND 

10 

pF 

Coin 

Output Capacitance 

VouT • gnd 

10 


Note: This parameter periodically sampled is not 100% tested. 
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A.C. CHARACTERISTICS (Ta = 0 - 70°C, Vdd = 5V ± 10%) 
READ CYCLE 


SYMBOL 

PARAMETER 

TC551001APL.70L 

TCS51001AFt-70L 

TCS51001AFTL-70L 

TCSS1001ATRL-701 

TC551001APL-8SL 

TCS51001AFL-85L 

TC55100IAFTL-85L 

TC55100tATRL-8SL 

TC5S1001APL-10L 

TC551001AFL-10L 

TC55t001AFTL-10L 

TC551001ATRU-10L 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

Uc 

Read Cycle Time 

70 

- 

85 

- 

100 

- 

ns 

Ucc 

Address Access Time 

- 

70 

- 

85 

- 

100 

tcoi 

tEI Access Time 

- 

70 

- 

85 

- 

100 

tC02 

CE2 Access Time 

- 

70 

- 

85 

- 

100 

toe 

Output Enable to Output in Valid 

- 

35 

- 

45 

- 

50 

tCOE 

Chip Enable (CEl, CE2) to Output in Low>Z 

10 

- 

10 


10 

- 

tOEE 

Output Enable to Output in Low-Z 

5 

- 

5 

- 

5 

- 

too 

Chip Enable ('Ce'i, CE2} to Output in Kigh-Z 

- 

25 

- 

30 

- 

35 

toDO 

Output Enable to Output in High-Z 

- 

25 

- 

30 

- 

35 

tOH 

Output Data Hold Time 

10 

- 

10 

- 

10 

- 


WRITE CYCLE 


SYMBOL 

PARAMETER 

TC551001APL-70L 

TC551001AFL-70L 

TCS51001AFrL»70L 

TC551001ATRL-70L 

TC551001APL-85L 

TCS51001AFL-85L 

TC551001AFTL-85L 

TC551001ATRL-85L 


UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

twc 

Write Cycle Time 

70 

- 

85 

- 

100 


ns 

twp 

Write Pulse Width 

50 

- 

60 

- 

$0 

- 

tew 

Chip Seleaion to End of Write 

60 

- 

75 

- 

80 

- 

tAS 

Address Setup Time 

0 

- 

0 

- 

0 

. 

twR 

Write Recovery Time 

0 

- 

0 

- 

0 

• 

lODW 

R/Wto Output in High-Z 

- 

25 

- 

30 

. 

35 

lOEW 

R/W to Output in Low*Z 

5 

- 

5 

- 

5 

. 

tps 

Data Set up Time 

30 

- 

35 

- 

40 


tpK 

Data Hold Time 

0 

- 

0 

- 

0 

- 


A.C. TEST CONDITIONS 


• Output Load 

• Input Pulse Level 

• Timing Measurement Vin 

Reference Level Vqut 

• tr.tf 


lOOpF+lTTLGate 

0.6V, 2.4V 

1.5V 

1.SV 

5ns 
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TIMING WAVEFORMS 
READ CYCLE (1) 

r *RC_J 
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NOTE : 

(1) R/W is High hr Read Cycle. 

(2) Assiiming that CET Low transition or CE2 High transition occurs coincident with or after R/W 
Low transition, Outputs remain in a high impedance state. 

(3) Assiiming that CET High transition or CE2 Low transition occurs coincident with or prior to 
R/W High transition, outputs remain in a high impedance state. 

(4) Assuming that UE is High for Write Cycle, Outputs are in high impedance state during this 
period. 

(5) The I / 0 may be in the output state at this time, input signals of opposite phase must not be 
applied. 


DATA RETENTION CHARACTERISTICS (Ta = 0~70“C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

Vdh 

Data Retention Supply Voltage 

2.0 

- 

5.5 

< 

IdOS2 

Standby Current 

Vod»3.0V 

- 

- 

15* 

fiA 

Vdd = 5.5V 

- 

- 

30 


Chip Deselection to Data Retention Mode 

0 

- 

- 

nS 

tR 

Recovery Time 

5 

- 

- 

mS 


• ) 3*A (MAX.) Ta = 0-40*C 


CEI Controlled Data Retention Mode (1) 



GND 
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CE2 Controlled Data Retention Mode (3) 



GND 


NOTE: 

(1) In Cfil controlled data retention mode, minimum standby current mode is achieved 
under the condition of CE2 £ 0.2V or CE2 S Vdd — 0.2V. 

(2) If the ViH of CEl is 2.2V in operation, during the period that the Vdd voltage is going 
down from 4.5V to 2.4V, Iddsi current flows. 

(3) In CE2 controlled data retention mode, minimum standby current mode is achieved 
under the condition of CE2 S 0.2V. 
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Weight : 1.10 g (Typ.) 


0.19 ±0.1 
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OUTLINE DRAWING (TSOP32-P-0820) 


Unit in mm 




Weight : 0.36 g (Typ.) 
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131,072 WORDSX8 BIT STATIC RAM PRELIMINARY. 

DESCRIPTION 

The TC551001API is 1,043,576 bits static random access memory organized as 131,072 words by 8 
bits using CMOS technology, and operated a single 5V power supply. Advanced circuit techniques 
provide both high speed and low power features with an operating current of 5mA/MHz (Typ.)and 
minimum cycle time of 100ns. When UET is a logical high, or CE2 is low, the device is placed in low 
power standby mode in which standby current is 2iiK typically. The TC551001API has three control 
inputs. Chip enable inputs (CeT,CE 2) allow for device selection and data retention control, and an 
output enable input (OE) provides fast memory access. Thus the TC551001API is suitable for use in 
various microprocessor application systems where high speed, low power, and battery back up are 
required. And TC551001API guarantees —40 ~ 85 °C operating temperature so TC551001API is 
suitable for use in wide operating temperature system. 

The TC551001API is offered in a dual - in - line 32 pin standard plastic package, small - out - line 
plastic package and thin small-out-line plastic package (forward, reverse type). 

FEATURES 

• Low Power Dissipation • Access Time (max.) 

27.5mW/MHz (Typ.) Operating 

• Standby Current: 200/iA (Max.) 

• 5V Single Power Supply 

• Power Down Features ; CEl, CE2 

• Data retention Supply Voltage: 2.0 ~ 5.5V , package TC551001API 

• Directly TTL Compatible TC551001AFI : SOP32-P-525 

: All Inputs and Outputs TC551001AFTI : TSOP32-P-0820 

• Wide Temperature Operating ; -40-85 °C TC551001ATRI : TSOP32-P-0820A 

PIN CONNECTION (TOP VIEW) 

o 32 PIN DIP & SOP o 32 PIN TSOP 


Access Time 


CET Access Time 


CE2 Access Time 


01 Access Time 


• Package TC551001API 
TCSSIOOIAFI 
TC551001APTI 
TC551001ATRI 



DIP32-P-600 

SOP32-P-525 

TSOP32-P-0820 

TSOP32-P-0820A 


A16l 
A14i 
A12( 
A7 I 
A6 [ 
A5 ( 


V 

1 

32 

2 

31 

3 

30 

4 

29 

5 

28 

e 

27 

7 

26 

8 

25 

9 

24 

to 

23 

11 

22 

12 

21 

13 

20 

14 

19 

15 

18 

16 

17 


(forward type) 


(reverse type) 




PIN NAMES 


Address inputs 


Read/Write Control input 


Output Enable Input 


Chip Enable Input 


Data input/Output 


Power (+ 5V) 


Ground 


No Connection 




Pin No. 


Pin Name 


Pin No. 


Pin Name 


jQIQIIQ Q| Qll^l [3 ESI EQ E9 

pipiBiEaEaEaEamiHii^issaEaEgasagBEi 
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BLOCK DIAGRAM 


CE 



OPERATION MODE 


OPERATION MODE 

m 

CE2 

Cl 

fVW 

1/01 ~ 1/08 

POWER 

Read 

L 

H 

L 

H 

Dour 

Idoo 

Write 

L 

H 

* 

L 

Din 

Iddo 

Output Deselect 

L 

H 

H 

H 

High-Z 

boo 

standby 

H 

* 

• 


High-Z 

bos 

* 

L 

* 

« 

High-Z 

bos 


♦: H or L 

ABSOLUTE MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNITS 

VoD 

Power Supply Voltage 

- 0.3 ~ 7.0 

V 

ViN 

Input Voltage 

-0.3*-7.0 

V 

V|«5 

Input and Output Voltage 

-0.5~Vdd + 0.S 

V 

Po 

Power Dissipation 

1 .0/0.6** 

w 

Tsolder 

Soldering Temperature 

260-10 

•c- sec 

Tstrg. 

storage Temperature 

-55-150 

•c 

Topr. 

Operating Temperature 

-40-85 

•c 


*: -3.0V at pulse width 50ns MAX. **: SOP 
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D.C. RECOMMENDED OPERATING CONDITIONS {Ta= -40~ 85°C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

VoD 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

V|H 

Input High Voltage 

2.4 

- 

Vqd + 0-3 

ViL 

Input Low Voltage 

-0.3 

- 

0.6 

Vdh 

Data Retention Supply Voltage 

2.0 

- 

5.5 


D.C. and OPERATING CHARACTERISTICS (Ta= -40~85°C, Vdd= 5V ± 10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MiN. 

TYP. 

MAX, 

UNIT 

l|L 

Input Leakage Current 

V|N = 0~ Voo 

- 

- 

+ 1.0 

pA 

•oh 

Output High Current 

VoH = 2.4V 

-1.0 

- 

- 

mA 

■OL 

Output Low Current 

Voi = 0.4V 

B| 

- 

- 

mA 

Ko 

Output Leakage Current 

CFT = V|H or CE2 = V|L or R/W = Vil or 
<3? = V|H, VouT = 0 ~ Voo 

■ 

■ 

±1.0 

aA 

loDOl 

Operating Current 

CET = V|L and CE2 = V|h 
and R/W = Vjh, 

Iqut = 0mA 

Other Inputs = V|h/V|l 

Tcycle 

Min. 

■ 

■ 

70 

mA 

Ips 

■ 

■ 

20 

l0D02 

CET=0.2V and CE2 = Vod-0.2V 
R/W = Vdd- 0.2V, 
louT = 0mA 

other Inputs = Vdd-0.2V/0.2V 

Tcycle 


■ 

■ 

60 

mA 


D 

B 

10 

bosi 

Standby Current 

CET = V|H or CE2 = ViL 

- 

- 

3 

mA 

l00S2*'* 

CIT = VDO-0.2V or CE2 = 0.2V 

Vdd = 2.0V - 5.5V, Ta = - 40 ~ 85 ‘C 

■ 

2 

200 



Note:(l) In standby mode with C£l S Vdd— 0.2V, these specification limits are guaranteed under 
the condition of CE2 fe Vdd— 0.2V or CE2 ^ 0.2V. 

CAPACITANCE (Ta = 25°C, f = 1MHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

C|N 

Input Capacitance 

V|N = SND 

10 

PF 

CouT 

Output Capacitance 

VouT = GND 

10 


Note: This parameter periodically sampled is not 100% tested. 
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A.C. CHARACTERISTICS (Ta = -40 ~ 85°C, Vdd = 5V + 10%) 
READ CYCLE 


SYMBOL 

PARAMETER 

MIN. 

MIN. 

UNIT 

tRC 

Read Cycle Time 

100 

- 

ns 

Ucc 

Address Access Time 

- 

100 

tcoi 

C¥l Access Time 

- 

100 

tC02 

CE2 Access Time 

- 

100 

toE 

Output Enable to Output in Valid 

- 

50 

kOE 

Chip Enable (dEi, CE2) to Output in Low-Z 

5 

- 

tOEl 

Output Enable to Output in Low-Z 

0 

- 

too 

Chip Enable CE2} to Output in High-Z 

- 

40 

toDO 

Output Enable to Output in High-Z 

- 

40 

tOH 

Output Data Hold Time 

10 

- 


WRITE CYCLE 


SYMBOL 

PARAMETER 

MIN. 

MAX. 

UNIT 

twc 

Write Cycle Time 

100 

- 

n$ 

twp 

Write Pulse Width 

60 

- 

tew 

Chip Selection to End of Write 

80 

- 

tAS 

Address Setup Time 

0 

- 

tWR 

Write Recovery Time 

0 

- 

toDW 

R/Wto Output in High-Z 

- 

40 

toEW 

R/W to Output in Low-Z 

0 

- 

Ids 

Data Set up Time 

40 

- 

tOH 

Data Hold Time 

0 

- 


A.C. TEST CONDITIONS 


• Output Load 

• Input Pulse Level 

• Timing Measurement Vin 

Reference Level VouT 

• tr.tf 


lOOpF + lTTLGate 

0.4V, 2.6V 

1.5V 

1.5V 

5ns 
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WRITE CYCLE 2 (4) fgEl Controlled Write) 

twc 
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NOTE; 

(1) EAV is High for Read Cycle. 

(2) Assuming that CEl Low transition or CE2 High transition occurs coincident with or after RAV 
Low transition, Outputs remain in a high impedance state. 

(3) Assuming that CEl High transition or CE2 Low transition occurs coincident with or prior to 
RAV High transition, outputs remain in a high impedance state. 

(4) Assuming that OE is High for Write Cycle, Outputs are in high impedance state during this 
period. 

(5) The I/O may be in the output state at this time, input signals of opposite phase must not be 
applied. 


DATA RETENTION CHARACTERISTICS (Ta = -40~85‘’C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

VOH 

Data Retention Supply Voltage 

2.0 

- 

5.5 

V 

boS2 

Standby Current 

Voo = 3.0V 

_ 

- 

100 

fiA 

Vdd = S.5V 

- 

- 

200 

tCDR 

Chip Deselection to Data Retention Mode 

0 

- 

_ 

nS 

tR 

Recovery Time 

5 

- 

- 

mS 
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CE2 Controlled Data Retention Mode (3) 



CND 


NOTE: 

(1) In CEl controlled data retention mode, minimum standby current mode is achieved 
under the condition of CE2 S 0.2V or CE2 fe Vdd — 0.2V. 

(2) If the ViH of CEl is 2.4V in operation, during the period that the Vdd voltage is going 
down from 4.5V to 2.6V, Iddsi current flows. 

(3) In CE2 controlled data retention mode, minimum standby current mode is achieved 
under the condition of CE2 S 0.2V. 
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Weight : I.IOg (Typ.) 


B-98 
















OUTLINE DRAWING (TSOP32-P-082Q) 
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131,072 WORDS X 8 BIT STATIC RAM PRELIMINARY 

DESCRIPTION 

The TC551001API is 1,048,576 bits static random access memory organized as 131,072 words by 8 
bits using CMOS technology, and operated a single 5V power supply. Advanced circuit techniques 
provide both high speed and low power features with an operating current of 6mA/MHz (Typ.)and 
minimum cycle time of 100ns. When CEl is a logical high, or CE2 is low, the device is placed in low 
power standby mode in which standby current is 2^A typically. The TC551001API has three control 
inputs. Chip enable inputs (CE1,CE2) allow for device selection and data retention control, and an 
output enable input (CE) provides fast memory access. Thus the TC551001API is suitable for use in 
various microprocessor application systems where high speed, low power, and battery back up are 
required. And TC551001API guarantees -40 ~ 85 °C operating temperature so TC551001API is 
suitable for use in wide operating temperature system. 

The TC551001API is offered in a dual - in - line 32 pin standard plastic package, small - out ■ line 
plastic package and thin small - out - line plastic package (forward, reverse type). 

FEATURES 


• Low Power Dissipation 

27.5mW/MHz (Typ.) Operating 

• Standby Current: 4/.(A(MAX.)at Ta=25°C 

• 5V Single Power Supply 

• Power Down Features : CEl, CE2 

• Data Retention Supply Voltage : 2.0 ~ 5.5V 

• Directly TTL Compatible 

: All Inputs and Outputs 

• Wide Temperature Operating : — 40—85 °C 


• Access Time (MAX.) 


Access Time 


CE1 Access Time 


CE2 Access Time 


Of Access Time 



• Package 


TC551001API-L 

TC551001AFI-L 

TC551001AFTI-L 

TC551001ATRI-L 


DIP32-P-600 

SOP32-P-625 

TSOP32-P-0820 

TSOP32-P-0820A 


PIN CONNECTION (TOP VIEW) 
o 32 PIN DIP & SOP 


o 32 PIN TSOP 


N.C.L 1 

AieC 2 


A4 L 8 
A3 C 9 
A2 C 10 
A1 C 11 
AO C 12 
1/OlC 13 
I/02C 14 
I/03C 15 


PIN NAMES 


32 D VoD 
31 □ A15 
30 □ CE2 
29D IVW 
28 3 a13 
27 3 A8 
26 3 A9 
25 3 All 
24 3 SE 
23 3 A10 
22 3 CET 
21 3 1/08 
20 3 1/07 
19 3 1/06 
18 3 1/05 
17 3 1/04 


(forward type) 


(reverse type} 
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BLOCK DIAGRAM 


CE 



OPERATION MODE 


OPERATION MODE 

m 

CE2 

OE 

RAV 

GO 

o 

1 

POWER 

Read 

L 

H 

L 

H 

Dour 

loDO 

Write 

L 

H 

* 

L 

D|n 

looo 

Output Deselect 

L 

H 

H 

H 

High-Z 

loop 

Standby 

H 

* 

* 

* 

High-Z 

loos 

* 

L 

* 

* 

High-Z 

loos 


♦: H or L 

ABSOLUTE MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNITS 

VoD 

Power Supply Voltage 

- 0.3 ~ 7.0 

V 

ViN 

Input Voltage 

-0.3*-7.0 

V 

Vi«5 

Input and Output Voltage 

-0.5~Vdd+ 0.5 

V 

Po 

Power Dissipation 

1.0/0.6** 

W 

Tsolder 

Soldering Temperature 

260*10 

•c • sec 

Tstrg. 

Storage Temperature 

-55-150 

•c 

Topr. 

Operating Temperature 

-40-85 

•c 


*: -3.0V at pulse width 60ns MAX. *♦: SOP 
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D.C. RECOMMENDED OPERATING CONDITIONS (Ta= -40 ~ 85 “C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

Vdd 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

V|H 

input High Voltage 

2.4 

- 

Vdd + 0.3 

V|L 

Input Low Voltage 

-0.3 

- 

0.6 

Vdh 

Data Retention Supply Voltage 

2.0 

- 

5.5 


D.C. and OPERATING CHARACTERISTICS (Ta= -40~85°C, Vdd = 5V ± 10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT i 

l|L 

input Leakage Current 

ViN = 0 -Vdd 

- 

- 



Iqh 

Output High Current 

VoH = 2.4V 

-1.0 

- 

- 

mA 

Iql 

Output Low Current 

VoL = 0.4V 

4.0 

- 

- 


Ilo 

Output Leakage Current 

CET = V|H or CE2 = V|l or R/W = Vjl or 

OE = VjH, Vqut = 0 — Vdd 

■ 

- 

+ 1.0 

/'A 

Iddoi 

Operating Current 

CEl = V|L and CE2 = Vih 
and R/W = V|h, 

Iqut * 

Other Inputs = Vih/Vu, 

Tcycle 

Min. 

■ 

B 

70 

mA 


B 

B 

20 


^=0.2V and CE2 = Vdd-0-2V 
R/W = Vod-0-2V, 

Iqut - OfTiA 

Other Inputss:V do“0.2V/0.2V 

Tcycle 

Min. 

B 

B 

60 

mA 

I/'S 

B 

B 

10 

•ddsi 

Standby Current 

CET = V|H or CE2 = ViL 

- 

- 

3 

mA 

IdDS2^’^ 

CEl = Vdd- 0.2V or CE2 = 0.2V 
Vdd = 2.0V-5.5V 

Ta = 25*C 

- 

2 

4 


Ta= -40-85"C 

- 

- 

70 


Note:(l) In standby mode with CEl S Vdd-0.2V, these specification limits are guaranteed under 
the condition of CE2 S Vdd— 0.2V or CE2 S 0.2V. 

CAPACITANCE (Ta = 25°C, f = 1MHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

C|N 

Input Capacitance 

V|N - GND 

10 

PF 

COUT 

Output Capacitance 

VouT = GND 

10 


Note: This parameter periodically sampled is not 100% tested. 
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A.C. CHARACTERISTICS (Ta = -40 ~ 85°C, Vdd = 5V ± 10% ) 
HEAD CYCLE 


SYMBOL 

PARAMETER 

MIN. 

MAX. 

UNIT 

tRC 

Read Cycle Time 

100 

- 


Ucc 

Address Access Time 

- 

100 


tcoi 

CeT Access Time 

- 

100 


'C02 

CE2 Access Time 

- 

100 


toE 

Output Enable to Output in Valid 


50 


kOE 

Chip Enable (CEl, CE2) to Output in Low-Z 

5 

- 


tOEE 

Output Enable to Output in Low-Z 

0 

- 


too 

Chip Enable (CET, CE2) to Output in High-Z 

- 

40 


to DO 

Output Enable to Output in High-Z 

- 

40 


tOH 

Output Data Hold Time 

10 

- 



WRITE CYCLE 


SYMBOL 

PARAMETER 

MIN. 

MAX. 

UNIT 

twc 

Write Cycle Time 

100 

- 

ns 

twp 

Write Pulse Width 

60 

- 

tew 

Chip Selection to End of Write 

80 

- 

Us 

Address Set up Time 

0 

- 

twR 

Write Recovery Time 

0 

- 

toDW 

R/Wto Output In High-Z 

- 

40 

toEW 

R/W to Output in Low-Z 

0 

- 

^os 

Data Set up Time 

40 

- 

tOH 

Data Hold Time 

0 

- 


A.C. TEST CONDITIONS 


• Output Load 

• Input Pulse Level 

• Timing Measurement Vim 

Reference Level VoUT 

• tr.tf 


lOOpF + lTTLGate 

0.4V, 2.6V 

1.5V 

1.5V 

Sns 
































































TIMING WAVEFORMS 


READ CYCLE 



WRITE CYCLE 1(4) CRJW Controlled Write! 
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WRITE CYCLE 2(4) (CET Controlled Write: 
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NOTE: 

(1) RAV is High for Read Cycle. 

(2) Assuming that CEl Low transition or CE2 High transition occurs coincident with or after R/W 
Low transition, Outputs remain in a high impedance state. 

(3) Assuming that CEl High transition or CE2 Low transition occurs coincident with or prior to 
R/W High transition, outputs remain in a high impedance state. 

(4) Assuming that UE is High for Write Cycle, Outputs are in high impedance state during this 
period. 

(5) The I/O may be in the output state at this time, input signals of opposite phase must not be 
applied. 


DATA RETENTION CHARACTERISTICS (Ta = -40~ SS'C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 


Data Retention Supply Voltage 

2.0 

- 

5.5 

V 

IdDS2 

standby Current 

Vdd = 3.0V 

- 

- 

35* 

M 

Vdd=5.5V 

- 

- 

70 

tCDR 

Chip Deselection to Data Retention Mode 

0 

- 

- 

nS 

tR 

Recovery Time 

5 

- 

- 

mS 


*) 3^(MAX.) Ta=-40~40°C 


CEl Controlled Data Retention Mode (1) 



GND 
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CE2 Controlled Data Retention Mode ( 3 ) 



GND 


NOTE: 

(1) In CEl controlled data retention mode, minimum standby current mode is achieved 
under the condition of CE2 S 0.2V or CE2 & Vdd — 0.2V. 

(2) If the ViH of CEl is 2.4V in operation, during the period that the Vdd voltage is going 
down from 4.5V to 2.6V, Iddsi current flows. 

(3) In CE2 controlled data retention mode, minimum standby current mode is achieved 
under the condition of CE2 S 0.2V. 
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OUTLINE DRAWING (SOP32-P-525 ) 


Unit in mm 


32 17 







to 


d 

+1 

rs 

+1 


d 




Inlilin 

1 

ililiH 

jlililililililiH 


(nil 




21.1 MAX 



Weight : I.IOg (Typ.) 
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(525 mil) 
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OUTLINE DRAWING (TSOP32-P-0820) 


Unit in mm 
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TC5588P/J-15. TC5588P/J-20 
TC5588P/J-25, TC5588P/J-35 


8,192 WORD X 8 BIT CMOS STATIC RAM 

description 

The TC5588P/J is a 65,636 bits high speed static random access memory organized as 8,192 words by 8 
bits using CMOS technology, and operated from a single 5-volt supply. Toshiba’s CMOS technology 
and advanced circuit from provides high speed feature. 

The TC5588P/J has low power feature with device control using Chip Enable (CE1/CE2), and has 
Output Enable Input (OE) for fast memory access. Also the device power at memory access is reduced 
by automatic power down circuit form. 

The TC5588P/J is suitable for use in cache memory where high speed is required. All Inputs 
and Outputs are directly TTL compatible. 

The TC5588P/J is packaged in a 28 pin standard DIP and SOJ vrith 300 mil width for high 
density surface assembly. 

FEATURES 

• Fast access time: • 5V single power supply : 6V± 10% 

TC5588P/J-15 15ns (MAX.) • Fully static operation 

TC5588P/J-20 20ns(MAX.) • Directly TTL compatible ; All Input and Output 

TC5588P/J-25 25ns (MAX.) • Output buffer control ; CE 
TC5588P/J-35 35ns (MAX.) • Package 

• Low power dissipation: TC5688F : DIP28—P—300B 

Operation TC5588P/J-15 135mA(MAX,) TC5588J : SOJ28-P-300A 

TCS588P/J-20 115mA (MAX.) 

TC5588P/J-25 115mA (MAX.) 

TC5588P/J-35 115mA (MAX.) 

Standby 1mA (MAX.) 


PIN CONNECTION 


TC5S88P 


N.C.[ 

1 


28 

o 

o 

> 

A12[ 

2 


27 

)wE 

A7[ 

3 


26 

1CE2 

A6[ 

4 


25 

lA8 

A5[ 

5 

? 

24 

)A9 

A4[ 

6 

Ui 

23 

1A11 

A3[ 

7 

> 

22 

IDE 

A2[ 

8 


21 

lAlO 

A1[ 

9 

a 

20 

im 

AOC 

10 

O 

H* 

19 

11/08 

l/01[ 

11 


18 

11/07 

IJ02C 

12 


17 

11/06 

1/03 [ 

13 


16 

ll/OS 

GND[ 

il4 


15 

11/04 


(DIP) 


TC5588J 


N.C.[ 


— 

28 

a 

a 

> 

A12[ 

2 


27 

WE 

A7[ 

3 


26 

CE2 

A6[ 

4 


25 

A8 

A5C 

5 

? 

24 

A9 

A4[ 

6 

UJ 

23 

All 

A3[ 

7 


22 

fjE 

A2[ 

8 


21 

AlO 

Al[ 

9 

a. 

20 

CET 

AOt 

10 


19 

1/08 

l/0)[ 

11 


18 

1/07 

1/02 [ 

12 


17 

1/06 

1/03 [ 

13 


16 

1/05 

GND[ 

14 


15 

1/04 


(SOJ) 


PIN NAMES 

A0-A12 

Address Inputs 

I/O W1/08 

Data Inputs/Outputs 

m.cEi 

Chip Enable Inputs 

WE 

Write Enable Input 

C5E 

Output Enable Input 

VOD 

Power (+ SV) 

GND 

Ground 

N.C 

No Conne<tlon 


BLOCK DIAGRAM 
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TC5588P/J-15, TC5588P/J-20 
TC5588P/J-25, TC5588P/J-35 


MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNIT 

Vdo 

Power Supply Voltage 

- 0.5"*7.0 

V 

V|N 

Input Voltage 

-2.0~7.0 


VOUT 

Output Voltage 

-0.S~Vdd+0.5 


Pd 

Power Dissipation 

1.0 

w 

Tsolder 

Soldering Temperature * Time 

260-10 

*C-sec 

Tstrg 

Storage Temperature 

-65-150 

•c 

Topr 

Operating Temperature 

•10~85 

•c 


DC RECOMMENDED OPERATING CONDITIONS (Ta = O-TO'C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

Vdd 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

VlH 

Input High Voltage 

2.2 

- 

Voo + 0.5 

V 


Input Low Voltage 

♦-3.0 

- 

0.8 

V 


* Pulse width S 10ns, DC: —0.5V (min) 


DC CHARACTERISTICS (Ta = 0~70°C, Vqd = 5V ± 10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

l|L 

Input Leakage Current 

V|N = l)-Voo 

- 

- 

1 1 

aA 

■oh 

Output High Current 

VOH - 2.4V 

-4 

_ 

- 

mA 

Iql 

Output Low Current 

Vol*0.4V 

8 

- 

- 

mA 

■lo 

Output Leakage Current 

CET = Vih or CE2 = Vn. or WE = V|l 
or OE = V|H, VouT = O-Vop 

H 

D 

±1 

r-A 

IpDO 

Operating Current 

Vdd *s 5.5V tcycle s Min cycle 

CET = V,l and CE2 = Vih 

Other Inputs a VihA/||, 

Iqut * 0mA 

Ba 

- 


mm 

mA 


■ 

■ 

115 

wm 

Ea 

bpsi 

Standby Current 

VpgsS.SV tcycle = Min cycle 

CFTsVih or CE2.Vii 

Other Inputs = VihA/ii 

■ 

■ 

25 

mA 

Idosj* 

CET = Vpo - 0.2V or CE2 » 0.2V 

Other Inputs* VpD-0.2V or 0.2V 

■ 

■ 

■ 


*: In standby mode with CEIS Vdd —0.2V, these specification limits are guaranteed under the 
condition of CE2S Vdd -0.2V or CE2S0.2V. 


CAPACITANCE (Ta = 25‘‘C, f = 1.0MHz) 


SYMBOL 


PARAMETER 


TEST CONDITION 


CjN 


Input Capacitance 


V|N n CND 


hSUL. 


Output Capacitance 


Vout*GND 


NOTE ; This parameter periodically sampled is not 100% tested. 


MAX. 

UNIT 

5 

PF 

7 

PF 


C-2 

























































































TC5588P/J-15, TC5588P/J-20 
TC5588P/J-25, TC5588P/J-35 


AC CHARACTERISTICS (Ta = 0~70°C Vdd = 5V + 10%) 


HEAD CYCLE 


SYMBOL 

PARAMETER 

TC5588P/J-15 

TC5588P/J-20 

TC5588P/J-:5 

TC5588P/J-3S 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

tRC 

Read Cycle Time 

ts 

- 

20 

- 

25 

- 

35 

- 

ns 

Ucc 

Address Access Time 

- 

15 

- 

20 

- 

25 

- 

35 

koi 

CET Access Time 

- 

15 

- 

20 

- 

25 

- 

35 

tC02 

CE2 Access Time 

- 

15 

- 

20 

- 

25 

- 

35 

tOE 

Ot Access Time 

- 

9 

- 

10 

- 

12 

- 

12 

toH 

Output Data Hold Time From Address 
Change 

5 

- 

5 

- 

5 

- 

5 

- 

kOE 

Output Enable Time from CE1 or CE2 

5 

- 

5 

- 

5 

- 

5 

- 

tcoo 

Output Disable Time from ^Tf or CB2 

- 

6 

- 

6 

- 

6 

- 

6 

toCE 

Output Enable Time fromO^ 

0 

- 

0 

- 

0 

- 

0 

- 

tooo 

Output Disable Time fromO? 

- 

5 

- 

5 

- 

5 

- 

5 

tpu 

Chip Selection to Power Up Time 

0 

- 

0 

- 

0 

- 

0 

- 

tpo 

Chip Deselection to Power Down 

Time 

- 

15 

- 

20 

-■ 

25 

- 

35 


WRITE CYCLE 




1 TC5588P/J-15 1 

I TC5S88P/J-20 1 

1 TC5588P/J-25 | 

1 TC5588P/J-35 | 


SYMBOL 

PARAMETER 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 


twc 

Write Cycle Time 

15 

. 

20 

- 

25 

- 

35 

- 


tew 

Chip Enable to End of Write 

12 

- 

13 

- 

15 

- 

15 

- 


tAS 

Address Set Up Time 

0 

- 

0 

- 

0 

- 

0 

- 


twp 

Write Pulse Width 

12 

- 

13 

- 

15 

- 

15 

- 


tWR 

Write Recovery Time 

0 

- 

0 

- 

0 

- 

0 

- 

ns 

^DS 

Data Set Up Time 

9 

- 

10 

- 

12 

- 

12 

- 


tOH 

Data Hold Time 

0 

- 

0 

- 

0 

- 

0 

- 


tOEW 

Output Enable Time fromWf 

0 

- 

0 

- 

0 

- 

0 

- 


tODW 

Output Disable Time fromWF 

- 

6 

- 

6 

- 

6 

- 

6 



AC TESTCONDITiONS 


Input Pulse Levels 

3.0V/O.0V 

Input Pulse Rise and Fall Time 

3ns 

Input Timing Measurement Reference 
Levels 

2.2V/0.8V 

Output Timing Measurement Reference 
Levels 

2.0V/0.8V 

Output Load 

Fig. 1 


Fiaa 


I/O pin 


:48on 


CL.30pF^ 


I/O pin 

o~— 

CL=5pF 


T 

1 



{FortcoE.'OEE.kOO. 
FoDOf FoEW ^Dw) 
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TC5588P/J-15, TC5588P/J-20 
TC5588P/J-25, TC5588P/J-35 


TIMING WAVEFORMS 
READ CYCLE (2) 



WRITE CYCLE 1 (6) (W Controlled Write) 


ADDRESSES 


WE 


CE2 


CET 


Dour 


Djn 



UNKNOWN 


UNKNOWN 











TC5588P/J-15, TC5588P/J-20 
TC5588P/J-25, TC5588P/J-35 


WRITE CYCLE 2 (5) (CET Controlled Write) 



WRITE CYLCE 3 (6) (CE2 Controlled Write) 


twc 



IIMI^NnWN. 




, tpH 










TC5588P/J-15, TC5588P/J-20 
TC5588P/J-25, TC5588P/J-35 


NOTES: 1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 
linear feet per minute. 

2. We is High for Read Cycle. 

3. Assuming that CEI Low transition or CE2 High t ransition occurs coincident with or 
after WE Low transition, Outputs remain in a high impedance state. 

4. Assuming that CEI High transition or CE2 Low transition occurs coincident with or 
prior to WE High transition, Outputs remain in a high impedance state. 

5. Assuming that UE is High for Write Cycle, Outputs are in a high impedance state 
during this period. 

6. These parameters are specified as follows and measured by using the load shown in 
Fig. 1. 


(A) 

tCOE, toEE, tOEW . 


(B) 

tCOD, tODO. tODW . 



CEI, OE 

WE,CE2 

Dout 
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TC5588P/J-25, TC5588P/J-35 
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TC5589P/J-15, TC5589P/J-20 
TC5589P/J-25, TC5589P/J-35 


8,192 W0RDX9 BIT CMOS STATIC RAM 


DESCRIPTION 

The TC5589P/J is a 73,728 bits high speed static random access memory organisea as 8,192 words by 9 
bits using CMOS technology, and operated from a single 5-volt supply. Toshiba's CMOS technology 

and advanced circuit from provides high speed feature. _ 

The TC5589P/J has low power feature with device control using Chip Enable (CE1/CE2), and has 
Output Enable Input (OE) for fast memory access. Also the device power at memory access is reduced 
by automatic power down circuit form. 

The TC5589P/J is suitable for use in cache memory vrhere high speed is required. All Inputs 
and Outputs are directly TTL compatible. 

The TC5589P/J is packaged in a 28 pin standard DIP and SOJ with 300 mil width for high 
density surface assembly. 

FEATURES 

• Fast access time: • 5V single power supply : 5V ± 10% 

TC5589P/J-15 15ns (MAX.) • Fully static operation 

TC5589P/J-20 20ns (MAX.) • Directly TTL compatible : All Input and Output 

TC5589P/J-25 25ns (MAX.) • Output buffer control : UE 

TC5589P/J-35 35ns (MAX.) • Package 

• Low power dissipation: TC5589P : DIP28—P—300B 

Operation TC5589P/J-15 135mA(MAX.) TC5589J : SOJ28-P-300A 

TC5589P/J-20 115mA (MAX.) 

TC5589P/J-25 115raA(MAX.) 

TC5589P/J-35 115mA (MAX.) 

Standby 1mA (MAX.) 


PIN CONNECTION 


TC5589P TC5589J 


A8C 



28 

VoD 

A8[ 


— 

28 

iVoo 

A7C 

2 


27 

WE 

A7[ 

2 


27 

lw6 

A6E 

3 


26 

CE2 

A6[ 

3 


26 

ICE2 

A5C 

4 


2S 

A9 

A5[ 

4 


25 

IA9 

A4C 

5 

? 

24 

AlO 

A4[ 

5 


24 

A10 

A3q 

6 

lU 

23 

All 

A3[ 

6 

u 

23 

All 

A2d 

7 


22 

5e 

A2[ 

7 

> 

22 

lt3E 

A1[ 

8 


21 

A12 

Al[ 

8 


21 

.A12 

A0[ 

9 

a. 

20 

SET 

AOC 

9 

CL 

20 

cn 

1/01 [ 

10 


19 

1/09 

1/01 [ 

10 


19 

1/09 

1/02 [ 

It 


18 

1/08 

1/02 C 

11 


18 

1/08 

1/03 [ 

12 


17 

1/07 

1/03 [ 

12 


17 

i/07 

1/04 [ 

13 


16 

1/06 

1/04 [ 

13 


16 

1/06 

GNDi 

14 


15 

1/05 

GND[ 

14 


15 

)l/05 


(DIP) (SOJ) 


PIN NAMES 

A0-A12 

Address Inputs 

1/01-1/09 

Data Inputs/Outputs 

CET,CE2 

Chip Enable Inputs 

WF 

Write Enable Input 

SE 

Output Enable Input 

VdD 

Power ( + SV) 

GNO 

Ground 


BLOCK DIAGRAM 
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TC5589P/J-15, TC5589P/J-20 
TC5589P/J-25, TC5589P/J-35 


MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING ■' 

UNITS 

Vdd 

Power Supply Voltage 

-0.5-7.0 

V 

V,N 

Input Voltage 

- 2.0'7.0 

V 

VOUT 

Output Voltage 

-0.5-VpD + 0.5 

V 

Po 

Power Dissipation 

1.0 

W 

Tsolder 

Soldering Temperature‘Time 

260-10 

•C-scc 

Tstrg 

Storage Temperature 

.-65~150 

•c 

Topr 

Operating Temperature 

-10-85 

«c 


DC RECOMMENDED OPERATING CONDITIONS (Ta = 0~70°C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

Voo 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

V|H 

Input High Voltage 

2.2 

- 

Vop + O.S 

V 

_ va _ 

Input Low Voltage 

•-3.0 

- 

0.8 

V 


* Pulse width S 10ns, DC: —0.5V(min) 


DC CHARACTERISTICS (Ta = 0~70°C, Vdd = 5V ± 10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNITS 

lit 

input Leakage Current 

V|n = 0~Vdd 

- 

- 

warn 

,-A 

■oh 

Output High Current 

VoH = 2.4V 

-4 

- 

- 

mA 

'OL 

Output Low Current 

Voia0.4V 

8 

■ - 

- 


>LO 

Output Leakage Current 

CET = VjH or CE2 = V,L or WE » V,(. 
or c5E=Vih, Vo(jt = 0—Vot> 

■ 

■ 

±1 

,,A 

•ooo 

Operating Current 

Voo = 5.5V tcycle a Min cycle 
tET = ViL and CE2 = Vjh 

Other Inputs »V|H/Vjt 
louT * 0mA 

B3 



mm 

mA 


■ 

■ 

115 

mm 

Ea 

bosi 

Standby Current 

VoD = 5.5V tcycle = Min cycle 

2TTttViH or CE2*Vn. 

Other Inputs a Vih/Vii 

■ 

■ 

25 

mA 

l00S2* 

= Voo - 0.2V or CE2 = 0.2V 

Other Inputs s Voo-0.2V or 0.2V 

■ 

■ 

n 


* :In standby mode with CEI&Vdd— 0.2V, these specification limits are guaranteed under the 
condition of CE2aVDD-0.2V or CE2S0.2V. 


CAPACITANCE {Ta = 25'’C, f= 1.0MHz) 



NOTE : This parameter periodically sampled is not 100% tested. 
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TC5589P/J-15, TC5589P/J-20 
TC5589P/J-25, TC5589P/J-35 


AC CHARACTERISTICS (Ta = 0~70°C Vnn = 5V ± 10°/o) 

READ CYCLE 


SYMBOL 

PARAMETER 

TC5589P/J-15 

TC5589P/j-20 


TCSS89P/J-35 

UNIT 





UQQII 




tRC 

Read Cycle Time 

15 

- 

20 

- 

25 

- 


- 


Ucc 

Address Access Time 

- 


- 


- 

25 

- 

35 


koi 

CE1 Access Time 

- 

15 

- 

20 

- 


- 



tcoj 

CB2 Access Time 

- 

15 

- 

20 

- 


- 



tOE 

0? Access Time 

- 

9 

- 

10 

- 


- 



tOH 

Output Data Hold Time From Address 
Change 

5 

- 

5 

- 

5 


5 

- 


tCOE 

Output Enable Time from CE1 or CE2 

5 

- 

5 

- 

5 

- 

5 

- 

tcoo 

Output Disable Time from (TST or CE2 

- 

6 

- 

6 

- 

6 

- 

6 


tOEE 

Output Enable Time from 

0 

- 

0 

- 

0 

_ 

0 

_ 


tooo 

Output Disable Time from UE 

- 

5 

- 

B 

- 

5 

- 

B 


tpu 

Chip Selection to Power Up Time 

0 

- 

0 

- 

0 

- 

0 

- 


tpD 

Chip Deselection to Power Down 

Time 

- 

15 

- 


- 

25 


35 



WRITE CYCLE 


SYMBOL 

PARAMETER 

TCS589P/M5 

TC5589P/J-20 

TC5589P/J-25 

TC5589P/J-35 

UNIT 

MIN. 

MAX. 







twc 

Write Cycle Time 

15 

- 



25 

- 

35 

- 

ns 

tew 

Chip Enable to End of Write 

12 

- 


- 

15 

- 

15 

- 

tAS 

Address Set Up Time 

0 

- 

0 

- 

0 

- 

0 

- 

twp 

Write Pulse Width 

12 

- 

13 

- 

15 

- 

15 

- 

tWR 

Write Recovery Time 

0 

- 

0 

- 

0 

- 

0 

- 

tos 

Data Set Up Time 

9 

- 

10 

- 

12 

- 

12 

- 

tpH 

Data Hold Time 

0 

- 

0 

- 

0 

- 

0 

- 

tOEW 

Output Enable Time from WE 

0 

- 

0 

- 

0 

- 

0 

- 

toDW 

Output Disable Time from WE 

- 

6 

- 

6 

- 

6 

- 

6 


AC TEST CONDITIONS 


Input Pulse Levels 

3.0V/O.OV 

Input Pulse Rise and Fall Time 

3n5 

Input Timing Measurement Reference 
Levels 

2.2V/0.8V 

Output Timing Measurement Reference 
Levels 

2.0V/0.8V 

Output Load 

Fig. 1 


Fig. 1 


I/O gin 


CLaSOpF : 


:480n 


m 



5V 

I/O pin 
0—r 

54800 

CL=5pF i 

52550 

//( III 

{FortcOE» to6E. tcoo. 
tooo. toEw and toDw) 
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TC5589P/J-15, TC5589P/J-20 
TC5589P/J-25, TC5589P/J-35 


TIMING WAVEFORMS 
READ CYCLE (2) 



WRITE CYCLE 1 (5) (WE Controlled Write) 


ADDRESSES 

Wf 

CE2 

m 

DquT 

D|N 
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TC5589P/J-15, TC5589P/J-20 
TC5589P/J-25, TC5589P/J-35 
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TC5589P/J-15, TC5589P/J-20 
TC5589P/J-25, TC5589P/J-35 


NOTES: 1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 
linear feet per minute. 

2. WE is High for Read Cycle. 

3. Assuming that CET Low transition or CE2 High t ransition occurs coincident with or 
after WE Low transition, Outputs remain in a high impedance state. 

4. Assuming that CET High transition or CE2 Low transition occurs coincident with or 
prior to WE High transition, Outputs remain in a high impedance state. 

5. Assuming that QE is High for Write Cycle, Outpute are in a high impedance state 
during this period. 

6. These parameters are specified as follows and measured by using the load shown in 


Fig. 1. 



(A) 

tCOE. tOBE> tOEW . 


(B) 

tCOD. tODO. tODW . 
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TC5589P/J-15, TC5589P/J-20 
TC5589P/J-25, TC5589P/J-35 













TC5589P/J-15, TC5589P/J-20 
TC5589P/J-25, TC5589P/J-35 



Weight : 0.83 g (TYP) 










16,384 WORD x 4 BIT CMOS STATIC RAM 
DESCRIPTION 

The TC55416P-H is a 65,536 bit high speed static random access memory organized as 16,384 words 
by 4 bits using CMOS technology, and operated from a single 5-volt supply. Toshiba’s high 
performance device technology provides both high speed and low power features with a maximum 
access time of 15ns / 20ns / 25ns / 35ns and maximum operating current of 120mA / 100mA / 100mA / 
80mA at minimum cycle time. 

The TC55416P-H also features an automatic stand-by mode. When deselected by Chip Enable (CE), 
the operating current is reduced to 1mA. 

The TC55416P is suitable for use in cache memory and high speed storage, where high speed / high 
density are required. 

The TC55416P—H is packaged in a 22 pin standard plastic DIP with 0.3 inch width for high 
density assembly. 

The TC55416P-H is fabricated with ion implanted CMOS silicon gate MOS technology for high 
performance and high reliability. 


FEATURES 

• Fast access time ; 

TC55416P-15H 15ns(MAX.) 
TC55416P-20H 20ns{MAX.) 
TC55416P-25H 25ns(MAX.) 
TC55416P-35H 35ns(MAX.) 

• 5V single power supply ; 5V±10% 

• Fully static operation 

• Diractly TTL compatible ; 

All Input and Output 


PIN CONNECTION 






Low power dissipation : 

Operation TC5S416P-15H 
TC55416P-20H 
TC55416P-25H 
TC55416P-35H 

Standby 


120mA(MAX.) 

lOOmAiMAX.) 

lOOmAIMAX.) 

80mA(MAX.) 

ImAIMAX.) 


Package 

TC55416P-H ; DIP22-P-300 


BLOCK DIAGRAM 


TC554t6P-H 



(DIP) 


PIN NAMES 


A0-A13 

Address Inputs 

I/O! -1/04 

Data Input / Output 

CE 

Chip Enable Input 

WE 

Write Enable Input 

VoD 

Power (+ 5V) 

GND 

Ground 
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TC55416P-15K TC55416P-20H 
TC55416P-25K TC55416P-35H 


MAXIMUM RATINGS 



DC RECOMMENDE D OPERATING CONDITIONS 



* Pulse width S 10ns, DC : —0.5V(min) 


DC and OPERATING CHARACTERISTICS (Ta=0-70‘’C, Vdd=5V±10%) 


SYMBOL 

CHARACTERISTIC 

TEST CONDITION 

MIN. 

TYP. 

MAX, 

UNIT 

w 

Input Leakage Current 

V|N*tO—VpD 

- 

- 

± 1 

r-A 

lOH 

Output High Current 

Voh = 2<V 

-4 

- 

- 

mA 

•OL 

Output Low Current 

Vol = 0.4V 

8 

- 

- 

mA 

*LO 

Output Leakage Current 

CE a VtH or W? s VjL, VqUT * 0"-Voo 

- 

- 

± 1 

/-A 

Iddo 

Operating Current 

Vop*5.SV, tcycle = Min cycle 

^ = V|L. Iout = 0'T'iA 

Other Input*V ih/Vu. 


- 

- 




- 

- 




- 

— 


HEH 


80 

Iddsi 

Standby Current 

Voo = 5.5V, tcyclesMin cycle 

CE = Vih, Other Inputs Vih/Vh 

■ 

B 

25 

mA 

^OOSJ 

Cf = VDD-0.2V 

Other Input sVqd- 0.2V or 0.2V 

■ 

B 

B 


CAPACITANCE (Ta = 25“C) 


SYMBOL 

CHARACTERISTIC 

TEST CONDITION 

MAX. 

UNIT 

C,N 

Input Capacitance 

V|n = GND 

S 

pF 

COUT 

Output Capacitance 

Vout»GND 

7 

pF 


NOTE : This parameter periodically sampled is not 100% tested. 
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TC55416P-15H, TC55416P-20H 
TC55416P-25K TC55416P-35H 


(4) 

AC CHARACTEIRSTICS rTa = 0-70°C ,Vdd = 5V±10%) 
READ CYCLE 


SYMBOL 

CHARACTERISTIC 

TC55416P- 15H 

TC55416P-20H 

TC55416P-25H 

TC55416P-35H 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX, 

MIN. 

MAX. 

tRC 

Read Cycle Time 

15 

- 

20 

- 

25 

- 

35 

- 

ns 

tACC 

Address Access Time 

- 

15 

- 

20 

- 

25 

- 

35 

tco 

Chip Enable Access Time 

- 

15 

- 

20 

- 

25 

- 

35 

kOE 

Output Enable Time from ^ 

5 

- 

5 

- 

5 

- 

5 

- 

kOD 

Output Disable Time from 

- 

6 

. 

6 

- 

6 

- 

6 

tOH 

Output Data Hold Time 

5 

- 

5 

- 

5 

- 

5 

- 

tpu 

Power Up Time 

0 

- 

0 

- 

0 

- 

0 

- 

tpo 

Power Down Time 

- 

15 

- 

20 

- 

25 

- 

35 


WRITE CYCLE 


SYMBOL 


TC55416P- 15H 

TC55416P-20H 

TC55416P-25H 

TC55416P-35H 

UNIT 


MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

twc 

Write Cycle Time 

15 

- 

20 

- 

25 

- 

35 

- 


twp 

Write Pulse Width 

12 

- 

13 

- 

13 

- 

13 

- 


tew 

Chip Enable to End of Write 

12 

- 

13 

- 

13 

- 

13 

- 


Us 

Address Set Up Time 

0 

- 

0 

- 

0 

- 

0 

- 


twR 

Write Recovery Time 

0 

- 

0 

- 

0 

- 

0 

- 

ns 

toew 

Output Enable Time from Wf 

0 

- 

0 

- 

0 

- 

0 

- 


tODW 

Output Disable Time from Wf 

- 

6 

- 

6 

- 

6 


6 


tos 

Data Set Up Time 

9 

- 

10 

- 

10 

_ 

10 

_ 


tOH 

Data Hold Time 

0 

- 

0 

- 

0 

- 

0 

- 



AC TEST CONDITIONS Fig. 1 


Input Pulse Levels 

3.OV/0.OV 

Input Rise and Fall Time 

3ns 

Input Timing Measurement 
Reference Levels 

2.2V/0.8V 

Output Timing Measurement 
Reference Levels 

2.0V/0.8V 

Output Load 

See Fig. 1 




(For tcoE. tcoo. 
tOEW.tODw) 
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TC55416P-15K TC55416P-20H 
TC55416P-25K TC55416P-35H 

TIMING WAVEFORMS 
READ CYCLE 



WRITE CYCLE 1 (WE Controlled Write) 



C-20 


















TC55416P-15H, TC55416P-20H 
TC55416P-25K TC55416P-35H 


(v£) 1. WE is High for Read Cycle. 

2. Assuming that CE Low transition occurs coincident with or after WE Low transition, Outputs 
remain in a high impedance state. 

3. Assuming that CE High transition occurs coincident with or prior to WE High transition, 
Outputs remain in a high impedance state. 

4. The Operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear 
feet per minute. 

5. These parameters are specified as follows and measured by using the load shown in Fig.l. 

(A) tcOE. k)EW . Output Enable Time 

(B) tcODi tODW . Output Disable Time 
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TC55416P-15K TC55416P-20H 
TC55416P-25K TC55416P-35H 














TC55417P/J-15H TC35417P/J-20H 
TC55417P/J-25K TC55417P/J-35H 


16,384 WORD x 4 BIT CMOS STATIC RAM 
DESCRIPTION 

The TC55417P/J—H is a 65,536 bit high speed static random access memory organized as 16,384 words 
by 4 bits using CMOS technology, and operated from a single 5 - volt supply. Toshiba’s high 
performance device technolgy provides both high speed and low power features with a maximum access 
time of 15ns / 20ns / 25ns / 35ns and maximum operating current of 120mA/100mA/100mA/80raA at 
minimum cycle time. 

The TC55417P/J—H also features an automatic stand-by mode. When deselected by Chip Enable(CS), 
the operating current is reduced to 1mA. 

The TC55417P/J—H is suitable for use in cache memory and high speed storage, where high speed/ 
high density are required. 

The TC55417P/J—H is packaged in a 24 pin standard plastic DIP and a 24 pin plastic SOJ, 
with 0.3 inch width for high density assembly. 

The TC55417P/J—H is fabricated with ion implanted CMOS silicon gate MOS technology for high 
performance and high reliability. 

FEATURES 

e Fast access time : • Low power dissipation ; 

TC55417P/J-15H 15ns(MAX.) Operation TC55417P/J-15H 120mA(MAX.) 

TC55417P/J-20H 20n5(MAX.) TC55417P/J-20H 100mA(MAX.) 

TC55417P/J-25H 25ns(MAX.) TC55417P/J-25H 100mA(MAX.) 

TC55417P/J-35H 35ns(MAX.) TC55417P/J-35H 80mA(MAX.) 

• 5V single power supply ; 5V±10% Standby lmA(MAX.) 

• Fully static operation • Outpot buffer control : DE 

• Diractly TTL compatible : • Package TC55417P-H ; DIP24-P-300B 

All Input and Output TC55417J-H : SOJ24-P-300A 

BLOCK DIAGRAM 


PIN CONNECTION 


TC55417P-H 


120mA(MAX.) 

100mA(MAX.) 

lOOmAiMAX.) 

80mA(MAX.) 

lmA(MAX.) 






PIN NAMES 


A0-A13 


1/01-1/04 




WE 




Address Inputs 


Data Input/Output 


Chip Enable Input 


Write Enable Input 


Output Enable Input 


Power (+ 5V 


Ground 


No Connection 


CELL ARRAY 
(256x64x4) 


COLUMN I/O 
CIRCUIT 


COLUMN 

DECODER 





















































TC55417P/J-15K TC55417P/J-20H 
TC55417P/J-25H, TC55417P/J-35H 


MAXIMUM RATINGS 




DC RECOMMENDED OPERATING CONDITIONS (Ta = 0~70"C) 


Power Supply Voltage 


Input High Voltage 


Input Low Voltage 



♦ Pulse widths 10ns, DC: —0.5V(min) 


DC CHARACTERISTICS (Ta = 0~70°C, Vdd = 5V±10%) 


SYMBOL : 

PARAMETER 

III 

Input Leakage Current 

lOH 

Output High Current 

lOL 

Output Low Current 

Ilo 

j 

Output Leakage Current 

Iddo 

Operating Current 

lODS 1 


loot 2 

Standby Current 


TEST CONDITION 

V|r« = 0~VpD _ 

Voh»2.'IV _ 

Voi. = 0.4V _ 

Cf = V|H or = VjH orWr^Vn. 

Vqut = 0~Vdp _ 

V[>d« 5.SV, tcyclesMin cycle 

Other lnput«V|H/Vii _ 

V|>o»5.5V, tcyclesMin cycle 
CEuVih, Other lnput« Vih/Vii 
CE.VoD-0.2V 

Other Input »Vdo- 0.2V or 0.2V 



CAPACITANCE (Ta = 25°C) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

ClN 

input Capacitance 

Vin»GND 

S 

PF 

CoUT 

Output Capacitance 

Vout = GND 

7 

pF 


Note : This parameter periodically sampled is not 100% tested. 
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TC55417P/J-15K TC55417P/J-20H 
TC55417P/J-25K TC55417P/J-35H 


AC CHARACTERISTICS (Ta = 0~70°C Vdq = 5V ± 10%) 


READ CYCDF, 


SYMBOL 

PARAMETER 

TC55417P/J-15H 

TC55417P/J-20H 

TC55417P/J-25H 

TC55417P/J-35H 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

tRC 

Read Cycle Time 

15 

- 

20 

- 

25 

- 

35 

- 

ns 

Ucc 

Address Access Time 

- 

15 

- 

20 

- 

25 

- 

35 

ns 

tco 

Chip Enable Access Time 

- 

15 

- 

20 

- 

25 

- 

35 

ns 

^OE 

Output Enable to Output Valid 

- 

9 


10 

- 

10 

- 

10 

ns 

kOE 

Output Enable Time from 

5 

- 

5 

- 

5 


5 

- 

ns 

tcOD 

Output Disable Time from C? 

- 

6 

- 

6 

- 

6 

- 

6 

ns 

tDEE 

Output Enable Time from 

0 

- 

0 

- 

0 

- 

0 

- 

ns 

to DO 

Output Disable Time from 

- 

5 

- 

5 

- 

5 

- 

5 

ns 

tOH 

Output Data Hold Time 

5 

- 

5 

- 

5 

- 

5 

- 

ns 

tpu 

Power Up Time 

0 

- 

0 

- 

0 

- 

0 

- 

ns 

tpo 

Power Down Time 

- 

15 

- 

20 

- 

25 

- 

35 

ns 


WRITE CYCLE 


SYMBOL 

PARAMETER 

TC55417P/J-15H 

TC55417P/j-20H 

TC5S417P/J-25H 

TC55417P/J-35H 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

twc 

Write Cycle Time 

15 

- 

20 

- 

25 

- 

35 

- 

ns 

twp 

Write Pulse Width 

12 

- 

13 

- 

13 

- 

13 

- 

ns 

tew 

Chip Enable to End of Write 

12 

- 

13 

- 

13 

- 

13 

- 

ns 

tAS 

Address Set Up Time 

0 

- 

0 

- 

0 

- 

0 

- 

ns 

twR 

Write Recovery Time 

0 

- 

0 

- 

0 

- 

0 

- 

ns 

tOEW 

Output Enable Time from W? 

0 

- 

0 

- 

0 

- 

0 

- 

ns 

toow 

Output Disable Time from W? 

- 

6 

- 

6 

- 

6 

- 

6 

ns 

tos 

Data Set Up Time 

9 

- 

10 

- 

10 

- 

10 

- 

ns 

tOH 

Data Hold Time 

0 

- 

0 

- 

0 

- 

0 

- 

ns 


AC TEST CONDITIONS 


Input Pulse Levels 

3.OV/0.0V 

Input Rise and Fall Time 

3ns 

Input Timing Measurement 
Reference Levels 

2.2V/0.8V 

Output Timing Measurement 
Reference Levels 

2.0V/0.8V 

Output Load 

See Fig. 1 


Fig. 1 




(For tco«. ton. tcoD. 
* 000 . toEw •nd toow) 
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TC55417P/J-15H, TC55417P/J-20H 
TC55417P/J-25H, TC55417P/J-35H 


TIMING WAVEFORMS 
































TC55417P/J-15K TC55417P/J-20H 
TC55417P/J-25H, TC55417P/J-35H 


Note: 1. WE is High for Read Cycle. 

2. Assuming that CE Low transition occures coincident with or after WE Low transition, 
outputs remain in a high impedance state. 

3. Assuming that CE High transition occurs coincident with or prior to WE High transition, 
outputs remain in a high impedance state. 

4. The Operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 
linear feet per minute. 

6. The OE input can be held on low (Vil) in write cycle. 

6. These parameters are specified as follows and measured by using the load shown in Fig.l. 

(A) tcoE, toEE. toEW . Output Enable Time 

(B) tcoD. toDO. toDW . Output Disable Time 
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TC55417P/J-15K TC55417P/J-20H 
TC55417P/J-25K TC55417P/J-35H 













TC55417P/J-15K TC55417P/J-20H 
TC55417P/J-25K TC55417P/J-35H 












2-way 4,096 words X 18 BITS/8,192 WORDS x 18BITS 
CMOS STATIC CACHE DATA RAM 

DESCRIPTION 


The TC55187T is a 147,456 bits high-speed static RAM which can be user-configured either as 2-way 
4,096 words by 18 bits or as 8,192 words by 18 bits. It is provided with a byte control and on-chip 
address latches. The TC55187T is fabricated using Toshiba's CMOS technology and advanced circuit 
techniques which provide the high speed feature, and is operated from a single 5-volt supply. This 
device features address access time as fast as 20ns, output-enable access as fast as 10ns and simple 
interfacing capability with bipolar TTL circuits. The TC55187T can directly interface with the INTEL 
82385 cache controller, without requiring additional peripheral circuit such as latches, transceivers and 
gates. Therefore ; Significant reductions in the number of parts , board assembly area and power 
dissipation can be achieved by using the TC55187T cache data RAM. The MODE input of the 
TC55187T allows the user to configure the memory internally cither as a 2-way 4,096 words by 18 bits 
organization which is suitable for 2-way set associative cache designs or as a 8,192 words by 18 bits 
organization suitable for direct map cache designs. The TC55187T can also be operated as a 
conventional asynchronous static RAM, which can be accessed from change of address, by holding the 
ALE input in the high state. The TC55187T is packaged in a 52-pin standard PLCC for high-density 
board level assembly. 


FEATURES 


* Fast Access Time (max.) 



ITEM 

TC55187T 


-20 

-25 

-30 


tRr 

Cycle Time 

20ns I 

25ns 

30ns, 

tAA 

Address Access Time 

20ns 

25ns 

30ns 

tOE 

^ Access Time 

10ns 

10ns 

12ns 


• Power dissipation 

Operating TC55187T—20 
TC55187T-25 
TC55187T-30 

Standby 


230mA (max.) 
220mA (max.) 
200mA (max.) 
40mA (max.) 


• Configurable for 2-way or direct RAM arrays 
2-way 4,096wordsX18bits(MODE=ViH) 
8,192worix ISbits (MODE=Vil) 

• Contains add ress latdi es (except A12) and byte 
control, BSO and BSl 

• Interfaces directly with the Intel 82385 Cache 
Controller 

• Single power supply of 5V± 10% 

• All inputs and outputs TTL compatible 

• Two Output buffer controls : OEA , OES 

• Two Write enable controls : WEA, WEfi 

• TC55187T:QFJ52-P-S750 


PIN NAMES 


A0-A12 

Address Inputs 

D0-D15,DP0,DP1 

Data Input/Output 

ALE 

Address Latch Input 

CE 

Chip Enable Input 


Lower Byte Select Input 

55T 

Upper Byte Select input 

5ea 

Output Enable Input (Wav-A) 

GEE 

Output Enable Input (Way^B) 

wIa 

Write Enable Input (Way’A) 

WES 

Write Enable Input (Way-6) 

MODE 

Mode Select Input 

VDD 

Power (+ 5V) 

GND 

Ground 


PIN CONNECTION (TOP VIEW) 


A2 A4 A6 ALE AS A10 
A1 A3 AS Vdo A7 A9 All 



Vdo WIS gno ?5Ea E5T Voo 


A12 

CE 

GND 

D15 

014 

D13 

012 

GND 

Dll 

010 

D9 

OS 

DPI 
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TC55187T-20, TC55187T-25, TC55187T-30 


BLOCK DIAGRAM 

1-\VAY 8,192 words X 18 bits (MODE : Vil) 


MODH * ViL 




ADDRESS 

LATCH 
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TC55187T-20, TC55187T-25, TC55187T-30 


TRUTH TABLE 1 


CONTROL INPUT 



CHIP 

AO-Al 1 

Disable 

*2 

Enable 

Valid 

Enable 

Latched 

Disable 

*2 

Enable 

Valid 

Enable 

Latched 


CONFIGURATION 




•1 : H or L 

•2 : Don't Care 

TRUTH TABLE 2 (IV10DE = V|| 

• 8K X 18) 



INPUTS 


ZJIA 155 55T 


H 

H 

H 

H 


H 

H 

H 

H 



OPERATION 

CHIP 

D0-D7 

DpO 

D8-D15 

Dpi 

Deselect 

Open 

Open 

Deselea 

Open 

Open 


Output 

Open 

Read Cycle 

Open 

Output 


Output 

Output 


Input 

Open 

Write Cycle 

Open 

input 


Input 

Input 

Undefine W 

Undefine 

Undefine 

Undefine (9) 

Undefine 

Undefine 

Undefine (8) 

Undefine 

Undefine 

Undefine (8) 

Undefine 

Undefine 


















































































TC55187T-20, TC55187T-25, TC55187T-30 


TRUTH TABLE 3 (MODE = V|h ••• 4Kx18x2) 


INPUTS 

OPERATION 


WlA 


OK 

OIS 

B?5 

B?T 

way-A 

way - B 

D0-D7 

DpO 

08-015 

Dpi 

. 


• 

* 

H 

H 

Deselect 

Deselect 

Open 

Open 

H 

H 

H 

H 

• 

• 

Deselea 

Deselect 

Open 

Open 




■ 

a 

H 



way-B 

Output 

Open 

H 



■ 

H 


Deselect 

Read Cycle 

Open 

way-B 

Output 




■ 

HI 

B 



way-6 
Output 

way - B 

Output 





jn 

H 



way-A 
Output 

Open 

H 

H 


H 

H 

L 

Read Cycle 

Deselea 

Open 

way-A 
Output 





B 

B 



way-A 
Output 

way-A 
Output 




■ 

B 

H 





H 

H 


■ 

H 

1 

Deselea 

Deselea 

Open 

Open 




■ 

B 

B 






■ 


■ 


H 



way-B 

Input 

Open 

H 

■ 


■ 

H 

B 

Deselea 

Write Cycle 

Open 

way-B 

Input 


■ 


■ 

B 

B 



way-B 

Input 

way-B 

Input 

■ 



■ 

B 

H 



way-A 

Input 

Open 

■ 

H 


■ 

H 

L 

Write Cycle 

Oesalea 

Open 

way-A 

Input 

■ 



■ 

B 

B 



way-A 

Input 

way-A 

Input 

■ 

■ 



B 




way - A/6 
Input 

Open 

H 

m 


• 

H 

L 

Write Cycle 

Write Cycle 

Open 

way-A/B 

Input 

■ 

■ 


■1 

B 

1^1 



way-A/B 

Input 

way-A/B 

Input 


• : H or L 
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TC55187T-20, TC55187T-25, TC55187T-30 


MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNIT 

Vdo 

Power Supply Voltage 

-0.5-7.0 

V 

V|N 

Input Voltage 

-2.0-7.0 

V 

VOUT 

Output Voltage 

-O.S-Vdo + O.S 

V 

Pd 

Power Dissipation 

1.3 

w 

^jolder 

Soldering Temperature • Time 

260-10 

•C-sec 

^$trg 

Storage Temperature 

-65-150 

•c 

^opr 

Operating Temperature 

-10-85 

•c 


DC RECOMMENDED OPERATION CONDITIONS {Ta = 0~70°C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

Vqd 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

V|H 

Input High Voltage 

2.2 

- 

Vdo+ 0-5 

V 

ViL 

Input Low Voltage 

-0.5* 

- 

0.8 

V 


• : -3V pulse width lessthan 10ns 


DC CHARACTERISTICS (Ta = 0~70“C, Vdd = 5V±10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

IlL 

Input Leakage Current 

ViN = 0 —Vdo 

-1 

- 

•f 1 

pA 

lOH 

Output High Current 

Voh = 2.*V 

-4 

- 

- 

mA 

'OL 

Output Low Current 

Vol = 0.4V 

8 

- 

- 

mA 

Ito 

Output Leakage Current 

Output Disable 

-1 

- 

+ 1 

pA 

Iddo 

Operating Current 

tRotwc”'^'^* cycle 

Add., Wf, ALE » Clock (3.0V/0V) 
SE«3.0V 

CE,l?=0V, MODE = 3.0V/OV 

-20 

- 

- 

230 

mA 

-25 

- 

- 

220 

-30 

- 

- 

200 

loos 

Standby Current 

SE, 65. W?. 5?=V|H, ALE = v,i. 

Add.,D3ta, MOOEsVih or V||. 

- 

- 

40 

mA 


CAPACITANCE (Ta = 25^ freq. = 1MHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Cin 

Input Capacitance 

V,n = GND 

- 

- 

5 

PF 

Cout 

Output Capacitance 

Vout“GNO 

- 

- 

7 

PF 
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AC CHARACTERISTICS (Ta = 0~70°C, Vdd = 5V±10%) 
READ CYCLE 


SYMBOL 


-20 

-25 

-30 


PAflAMETER 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 


tRC 

Read Cycle Time 

20 

- 

25 

- 

30 

- 

ns 

'^AA 

Address Access Time 

■ 


- 

25 

- 

30 

ns 


A12 Access Time 

- 

15 

- 

17 

- 

20 

ns 

'la 

ALE Access Time 

B 

20 

- 

25 

- 

30 

ns 

■^CA 

Access Time 


20 

- 

22 

- 

25 

ns 

tBA 

f? Access Time 

B 

20 

H 

22 


25 

ns 

tOE 

XSl Access Time 

B 

10 

B 

10 

B 

12 

ns 

tASL 

Address Latch SeMJp Time 

B 

- 

B 

- 

5 


ns 

Uhl 

Address Latch Hold Time 

B 

- 

5 

- 

5 

B 

ns 

^LP 

ALE Pulse Width 

8 

- 

8 

- 

9 

B 

ns 

UOH 

Output Data Hold Time from Address 
Change 

5 

- 

B 

B 

S 

B 

ns 

tlOH 

Output Data Hold Time from Address 
Latch 

5 

■ 

D 

B 

5 

B 

ns 

tCL2 

7? to Output in Low*Z 

B 

B 

5 

B 


B 

ns 

tjLZ 

WS to Output in Low-Z 

5 

- 

5 

- 

5 

- 

ns 

tou 

7F to Output in Low-Z 

B 

B 


- 

B 

B 

ns 

kHZ 

to Output in High'Z 

- 

10 

- 

10 

- 

12 

ns 

^BHZ 

I? to Output in High-Z 

- 

10 

B 

10 

B 

12 

ns 


(3? to Output In High-Z 

B 

8 

- 

8 

B 

10 

ns 

tOO! 

(5iS/(5lB Inhibit Time 

8 

- 

8 

m 

10 

- 

ns 
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WRITE CYCLE 


SYMBOL 

PARAMETER 

-20 _ _ 

-25 

-30 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

twc 

Write Cycle Time 

20 

- 

25 

- 

30 

- 

ns 

twP 

WE Pulse Width 

12 

- 

15 

- 

18 

- 

ns 

tew 

a? to End of Write 

12 

- 

15 

- 

18 

- 

ns 

tew 

^ to End of Write 

12 

- 

15 

- 

18 

- 

ns 

tAW 

Write Address to End of Write 

12 

- 

15 

- 

18 

- 

ns 

tAt2W 

Write Address A12 to End of Write 

12 

- 

15 

- 

18 

- 

ns 

tAS 

Write Address Set-Up Time 

0 

- 

0 

- 

0 

- 

ns 

twR 

Write Recovery Time 

0 

- 

0 

- 

0 

- 

ns 

tos 

Data Set-Up Time 

8 

_ 

10 

- 

10 

- 

ns 

tOH 

Data Hold Time 

0 

- 

0 

- 

0 

- 

ns 

twU2 

Wf to Output in Low-Z 

s 

- 

5 

- 

5 

- 

ns 

twHZ 

We to Output in High-Z 

- 

7 

- 

8 

- 

10 

ns 

tOEH 

75? Command Hold Time 

5 

- 

5 

- 

5 

- 

ns 

tWEH 

wf Command Hold Time 

- 

5 

- 

5 

- 

5 

ns 

twi 

Write Command Inhibit Time 

10 

- 

10 

- 

10 

- 

ns 

twA 

Wf Access Time 

- 

20 

- 

25 

- 

30 

ns 


AC TEST CONDITIONS Fig. 1 OUTPUT LOAD 


Input Pulse Levels 

3.0V/0.0V 

Input Pulse Rise and Fall Time 

3ns 

Input Timing Measurement Reference Level 

1.5V 

Output Timing Measurement Reference 

Level 

1.5V 

Output Load 

Fig. 1 
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TIMING WAVEFORMS 
READ CYCLE TIMING 1 

MODE » V|H 4K X 18 X 2 (A12 = Don't Care) 

MODExVii •••8Kxl8 (A12 = Valid Input) 
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READ CYCLE TIMING 2 (tool TIMING. MODE =Vih) 


tASL I Uhl 


AO-All 




Valid Address 
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WRITE CYCLE TIMING 1 (WE Control) (6) 


MODEsVjh •••4Kx18x2 
MODEaViL -SKxlS 


(A12aOon't Care) 
<A12aValid Input) 
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WRITE CYCLE TliDNC 3 (CE Control) (S) 


MODE = Vik - ^KxIBxZ (A12 = Don't Care) 
IV10DE = V|l -SKxlS (A12 = Valid input) 
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WRITE CYCLE TIfflNG 5 (A12 Control) (6) 


Only MODE = Vil-8Kx 18 (A12 = Valid Input) 



Note; tvn •“Write Command Inhibit Time 

= H orB50=55T=H or WEa=WEH=H) 


••• Don't Care 















TC55187T-20, TC55187T-25, TC55187T-30 



C-45 




TC55187T-20, TC55187T-25, TC55187T-30 


NOTE : l.The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear 
feet per minute. 

2. Assuming that CE Low transition occurs coincident with or after WB Low transition, 
Outputs remain in a high impedance state. 

3. Assuming that BS5 or BST Low transition occur coincident with or after W transition, 
Lower Byte Outputs (D0^D7, DpO) or Upper Byte Outputs (D8"'D15, Dpi) remain in a high 
impedance state. 

4. Assuming that CE High transition occurs coincident with or prior to WE High transition. 
Outputs remain in a high impedance state. 

6. Assuming that BS5 or BST High transition occurs coincident with or prior to W 
transition, Lower Byte Outputs (D0~D7, DpO) or Upper Byte Outputs (D8—DIB, Dpi) 
remain in a high impedance state. 

6. Assuming that OE is High for Write Cycle, Outputs are in a high impedance state during 
this period. 

7. These parameters are specified as follows and measured by using load shown in Fig. 1. 

(A) tcLZ. tBLZ, toLZ. twLZ •" Output Enable Time 

(B) tcHZ> tBHZ. toHZ, tWHZ •" Output Disable Time 



8. The Write Data and Write Address are indeterminate when the input level of WEA and 
WEB is diferent on Direct Mapping Mode (MODE=Vil). 

9. The Read Data are indeterminate when the input level of OEA and CEE is diferent on 
Direct Mapping Mode (MODE =:Vil). 
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2-WAY 4,096 WORDS x 18 BITS/8,192 WORDS x 18 BITS 
CMOS STATIC CACHE DATA RAM 


DESCRIPTION 

The TC55188T is a 147,456bits high-speed static RAM which can be user-configured either as 2-way 
4,096 words by 18 bits or as 8,192 words by 18 bits. It is provided with a byte control, on-chip 
address latches and chip-enable latch. The TC56188T is fabricated using Toshiba’s CMOS technology 
and advanced circuit techniques which provide the high speed feature, and is operated from a single 5- 
volt supply. This device features address access time as fast as 20ns, output-enable access as fast as 
10ns and simple interfacing capability with bipolar TTL circuits. The TC55188T can directly interface 
with the INTEL 82385 cache controller, without requiring additional peripheral circuit such as latches, 
transceivers and gates. Therefore; Significant reductions in the number of parts, board assembly area 
and power dissipation can be achieved by using the TC551S8T cache data RAM. The MODE input of 
the TC55188T allows the user to configure the memory internally either as a 2-way 4,096 words by 18 
bits organization which is suitable for 2-way set associative cache designs or as a 8,192 words by 18 
bits organization suitable for direct map cache designs. The TC55188T can also be operated as a 
conventional asynchronous static RAM, which can be accessed from change of address, by holding the 
ALE input in the high state. The TC55188T is packaged in a 52-pin standard PLCC for high-density 
board level assembly. 


FEATURES 


• Fast Access Time (max.) 



ITEM 

TC55188T 


-20 

-25 

-30 


tRf 

Cycle Time 

20ns 

25ns I 

30ns 

tAA 

Address Access Time 

20ns 

25ns 

30ns 


^ Access Time 

10ns 

10ns 

12ns 


• Power dissipation 

Operating TC55188T—20 
TC55188T-25 
TC55188T-30 

Standby 


230mA (max.) 
220mA (max.) 
200mA (max.) 
40mA (max.) 


PIN NAMES 


A0-A12 

Address Inputs 

00-015, DPO, DPI 

Data Input/Output 

ALE 

Address/^ Latch Input 

CF 

Chip Enable Input 

155 

Lower Byte Select Input 

157 

Upper Byte Selea input 

OEA 

Output Enable Input (Way-A) 

5H 

Output Enable Input (Way-B) 

wEa 

Write Enable Input (Way-A) 

w!b 

Write Enable Input (Way *6) 

MODE 

Mode Selert Input 

VDO 

Power (+ 5V) 

GND 

Ground 


Configurable for 2-way or direct RAM arrays 
2-way 4,096wordsX18bits(MODE = ViH) 
8,192wordsX 18bits (MODE=Vil) 

Contain s add ress latch es, CE latch and byte 
control, BSO and BSl 

Interfaces directly with the Intel 82385 Cache 
Controller 

Single power supply of 5V±10% 

All inputs and outputs TTL c ompa ti Me 
Two Output buffer controls : OEA . OfiS 
Two Write enable controls ; WEA, WEB 
TC55188T : QFJ-P-S750 


PIN CONNECTION (TOP VIEW) 

A2 A4 A6 ALE A8 AlO 
A1 A3 A5 VoD A7 A9 All 



A12 

S? 

GND 

D15 

D14 


GNO 

Dll 

DIO 

D9 

D8 

DPI 
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BLOCK DIAGRAM 

1-WAY 8,192 words X 18 bits (MODE : Vil) 


D0-07/Dp0 


D8'-015/Dpl 



2-WAY 4,096 words X 18 bits (MODE : Vih) 


MODE a V|H Y 



DO 

-D7/Dp0 

D8^D15/Dp1 

1 

s 



n 



r 

I/O 

BUFFER 

1 [ 

I/O BUFFER 
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TRUTH TABLE 1 


CONTROL INPUT 


FUNCTION 1 

CONFIGURATION 

CHIP 

AO-All 

A12 

Disable 

•1 

•1 


Enable 

Valid 

•1 

4K X 18 X 2 

Disable 

Latched 

Latched 

Enable 

Latched 

Latched 


Disable ' 

*1 

•1 


Enable 

Valid 

Valid 

8K X 18 

Disable 

Latched i 

Latched 

Enable ! 

Latched 

Latched 



' 1 : Don't Caf« 


*2 : Latched level as ALE from H to L 


TRUTH TABLE 2 (MODE=Vii 8K x 18) 


INPUTS 


wsa web oea oeb beb bet 


H H 


H 

'H 

H 

H 



OPERATION 

CHIP 

DO-O? 

DpO 

D8-015 

Dpi 

Deselect 

Open 

Open 

Deselect 

Open 

Open 


Output 

Open 

Read Cycle 

Open 

Output 


Output 

Output 


Input 

Open 

Write Cycle 

Open 

Input 


input 

Input 

Undefine W 

Undefine 

Undefine 

Undefine (9) 

Undefine 

Undefine 

Undefine W 

Undefine 

Undefine 

Undefine (8) 

Undefine 

Undefine 
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TRUTH TABLE 3 (MODE = V|h 4Kx18x2) 


INPUTS 

OPERATION 


WlA 

wK 

UEa 


555 

55T 

way-A 

way-B 

00-07 

DpO 

D8-D1S 

Dpi 

. 

• 

* 

• 

H 

H 

Deselect 

Deselect 

Open 

Open 

■■ 

H 

H 

H 

* 

« 

Deselect 

Deselect 

Open 

Open 

■ 



■ 

L 

H 



way-B 

Output 

Open 


H 

H 


H 

L 

Deselect 

Read Cycle 


way-B 

Output 

B 



B 






way - B 

Output 



■ 


B| 

H 



way-A 
Output 

Open 

H 

H 



H 

L 

Read Cycle 

Deselect 

Open 

way-A 

Output 


• 

B 


L 

L 



way-A 
Output 

way-A 
Output 



■ 

■ 

L 

H 





H 




H 

B 

Deselect 

Deselea 

Open 

Open 



■ 

■ 

a 

B 






■H 




H 




Open 

H 

L 

• 


n 

B 



Open 

way-B 

input 





B 

L 



way - B 

Input 

way-B 

Input 

■ 




B 

H 



way-A 

Input 

Open 


H 

• 

* 

H 

L 

Write Cycle 

Deselect 

Open 

way-A 
input 

B 




B 




way-A 

Input 

way-A 

Input 






H 



way - A/B 
Input 

Open 

L 

L 

■ 

* 

H 

L 

Write Cycle 

Write Cycle 


IIBSSIH 





B 

B 



way-A/B 
Input 

way-A/B 
Input 


*: Don't Care 
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MAXIMUM RATINGS 


SYMBOL 

PARAMETER 

RATING 

UNIT 

V[jD 

Power Supply Voltage 

-0.5-7.0 

V 

VlN 

Input Voltage 

- 2.0-7,0 

V 

VouT 

Output Voltage 

-0.5"'Vod'*'0'5 

V 

Pd 

Power Dissipation 

1.3 

W 

^»old»r 

Soldering Temperature * Time 

260-10 

•C-sec 

^ftrg 

Storage Temperature 

-65-150 

•c 

^opr 

Operating Temperature 

-10-85 

•c 


PC RECOMMENDED OPERATION CONDITIONS {Ta = 0~70°C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 



Vdd 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

V|H 

Input High Voltage 

2.2 

- 


V 

ViL 

Input Low Voltage 

-0.5* 

- 

0.8 

V 


* : -3V puls« wid^ less than 10ns. 


DC CHARACTERISTICS (Ta = 0~70°C, Vdd = 5V±10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

111 

Input Leakage Current 

V|N-0~VoB 

-1 

- 

+ 1 

pA 

lOH 

Output High Current 

Voh»2.4V 

-4 

- 

- 

mA 

■OL 

Output Low Current 

Vol“0.4V 

8 

- 

- 

mA 

iio 

Output Leakage Current 

Output Disable 

-1 

- 

+ 1 

pA 

Iddo 

Operating Current 

lRotwc=n'in. cycle 

Add., WE, ALE = aock {3V/0V) 
t5E=3.0V 

CE,I5=0V, MOOE-3.0V/OV 

mi 

- 

- 

230 

mA 

m 

- 

- 

220 


- 

- 

200 

bos 

Standby Current 

CE, WE, OE = VjH, ALE = Vit 

Add., Data, MODE^Vik or Vjl 

o 

m 

40 

mA 


CAPACITANCE (Ta = 25“C. freq.= 1MHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Cin 

Input Capacitance 

V,n = CND 

- 

- 

5 

PF 

Cout 

Output Capacitance 

Vout = GND 

- 

- 

7 

PF 
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AC CHARACTERISTICS (Ta = 0~70°C, Vdd = 5V±10%) 


READ CYCLE 




-20 _ J 

-25 

-30 


SYMBOL 

PARAMETER 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 


tRC 

Read Cycle Time 

20 

- 

25 

- 

30 

- 

ns 

tAA 

Address Access Time 

- 

20 

- 

25 

- 

30 

ns 

'la 

ALE Access Time 

- 

20 

B 


B 

30 

ns 

tCA 

Access Time 

- 

20 

- 

22 

B 

25 

ns 

'ba 

H Access Time 

- 

20 

- 

22 

B 

25 

ns 

tOE 

?5E Access Time 

- 

10 

B 

10 

B 

12 

ns 

'aSL 

Address Latch Set-Up Time 

B 

- 

B 

B 

B 

- 

ns 

tAHL 

Address Latch Hold Time 

B 

- 

5 

- 

B 

- 

ns 

'lp 

ALE Pulse Width 

8 


8 

B 


B 

ns 

UOH 

Output Data Hold Time from Address 
Change 

D 

B 

B 

B 

B 

B 

ns 

'loh 

Output Data Hold Time from Address 
Latch 

B 

B 

B 

B 

B 

B 

ns 

'llz 

ALE to Output in Low - Z 

5 

- 

5 

- 

5 

- 

ns 

tCLZ 

rE to Output in Low-Z 

5 

B 

B 

B 

5 

- 

ns 


to Output in Low'Z 

5 

- 

5 

- 

5 

B 

ns 

tou 

01 to Output in Low*Z 

0 

B 

B 

B 

B 

B 

ns 


ALE to Output in High-Z 

- 

B 

B 

12 

B 

15 

ns 


OF to Output in High-Z 

- 

10 

B 

10 

- 

12 

ns 

Uhz 

15 to Output in High-Z 

- 

10 

B 

10 

- 

12 

ns 

'OHZ 

OF to Output in High-Z 

B 

8 

- 

8 

- 

10 

ns 

'OOI 

OEA/OE^ Inhibit Time 

8 

- 

8 

- 

10 


ns 
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SYMBOL 

PARAMETER 

twc 

Write Cycle Time 

IwP 

wE Pulse width 

lew 

b5 to End of Write 

kw 

CE to End of Write 

Taw 

Write Address to End of Write 

Tas 

Write Address Set-Up Time 

twR 

Write Recovery Time 


Data Set-Up Time 

^DH 

Data Hold Time 

twL2 1 

Wc to Output in Low-2 

Twhz 

WE to Output in High-Z 

'OEH 

ST Command Hold Time 

twEM 

wf Command Hold Time 

twi 

Write Command inhibit Time 


-20 


MIN. MAX. 


-30 


MIN. MAX. 


ns 


ns 


ns 


ns 


10 I ns 


AC TEST CONDITIONS 


Input Pulse Levels 3.0V/0.0V 


Input Pulse Rise and rail Time 3ns 


Input Timing Measurement Reference Level 1.SV 


Output Timing Measurement Reference 1.5V 

Level 


Fia. 1 OUTPUT LOAD 


Output Load 
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TIMING WAVEFORMS 

READ CYCLE TIMING 1 (ALE = Clock) 

MODE = V|h ■•■<lKxl8x2 (AIJcDon't Care) 

MODE = V|l ■••8Kx18 (A12 = Valid Input) 


A0-A11 
1A12) 

CE 

ALE 

155, ITT 

IIEa.OEI 

DO-OIS 

DpO-l 

(Output) 



NOTE : WEA,WEf = ViH 



Don't Care 
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WRITE CYCLE TI\nNG 1 (WE Control) (6) 


MODE = Vih ■■■4Kx18x 2 (A12= Don't Care) 

MODEsVii. ••■8Kxl8 (A12 = Valid Input) 
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WRITE CYCLE TIMING 3 (CE Control) <6) 


MODE»V|h •■•4Kx18x2 (A1 2 = Don't Care) 
MODE = Vii ■8Kxl8 (A12= Valid Input) 


twc 


A0-A11 ) 

^ Valid Address ^ 

/ 

\_ 


tAS I 

I 

tew 


tWR 

tAS 

■ "-1 



[—' 


t * 

_ r 


tAW 



<- .> • 

ALE / ^ 

AS 

V 

? 


\\\\\ 

V777777777 


□ 

twp 


WEA,WEB \\\\\\'^ 

n 

_z 

bv77777777 

D0-D15 


twHZ 





tciz m 

u .. 

11 1 

'OH 



O0-D15 

_ 

> 

Input • 


(Input) I 
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NOTE : 


1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear 
feet per minute. 

2. Assuming that CE Low transition occurs coincident with or after “WE Low transition, 
Outputs remain in a high impedance state. 

3. Assuming that BSO or BSl Low transition occur coincident with or after WE transition, 
Lower Byte Outputs (D0~D7, DpO) or Upper Byte Outputs (D8~D15, Dpi) remain in a high 
impedance state. 

4. Assuming that CE High transition occurs coincident with or prior to WE High transition. 
Outputs remain in a high impedance state. 

5. Assuming that BSO or SSI High transition occurs coincident with or prior to WE 
transition. Lower Byte Outputs (D0*'D7, DpO) or Upper Byte Outputs (08*^015, Dpi) 
remain in a high impedance state. 

6. Assuming that OE is High for Write Cycle, Outputs are in a high impedance state during 


this period. 

7. These parameters are specified as follows and measured by using load shown in Fig. 1. 

(A) tLLZ. tcLZ. tfiLZ. tOLZ. tWLZ"' Output Enable Time 

(B) tLHZ, tcHZi tsHZ, toHZi tWHZ Output Disable Time 



8. The Write Data and Write Address are indeterminate when the input level of WEa and 
WEB is diferent on Direct Mapping Mode (MODE=Vil). 

9. The Read Data are indeterminate when the input level of OEA and OEB is diferent on 
Direct Mapping Mode (MODE =Vil). 
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65,536 WORD x 4 BIT CMOS STATIC RAM 
DESCRIPTION 


The TC55464P/J is a 262,144 bits high speed static random access memory organised as 65,536 words 
by 4 bits using CMOS technology, and operated from a single 5—volt supply. Toshiba’s CMOS 
technology and advanced circuit form provide high speed feature. 

The TC55464P/J has low power feature with device control using Chip Enable (CE). Also the device 
power at memory access is reduced by automatic power down circuit form. 

The TC65464P/J is suitable for use in cache memory where high speed is required. All Inputs 
and Outputs are directly TTL compatible. 

The TC55464P/J is packaged in a 24 pin standard DIP tuid SOJ with 300 mil width for high 
density surface assembly. 


FEATURES 


• Fast access time : 

TC55464P/J-17 

TC55464P/J-20 

TC55464P/J-25 

TC55464P/J-35 

• Low power dissipation 

Operation: TC55464P/J-17 
TC55464P/J-20 
TC55464P/J-25 
TC55464P/J-35 

Standby : 


17ns(MAX.) 

20ns(MAX.) 

25ns(MAX.) 

35ns(MAX.) 

120mA(MAX.) 

120mA(MAX.) 

120mA(MAX.) 

lOOmAIMAX.) 

ImAIMAX.) 




5V single power supply : 

-17 ; 5V±5% 

-20/25/35 ; 5V±10% 

Fully static operation 
All Inputs and Outputs : TTL compatible 
Package TC55464P : DIP24-P-300B 
TC55464J : SOJ24-P-300A 


PIN CONNECTION 


BLOCK DIAGRAM 


TC5S464P 


TC55464J 



24 ] Vdo 
231A15 
221A14 
21 ]A13 
201A12 
191A11 
181AI0 
1711/01 
1611/02 
1511/03 
14 11/04 
131WE 


ABC 1 
A7C 2 
A6C 3 
A5C 4 S 
A4[ 5 ui 
A3[ 6 - 
A2[ 7 > 
All 8 o. 
AOC 9 O 
A9C 10 C 
JEC 11 
GNDC 12 


24]Vdo 
23]A1S 
221A14 
21 1A13 
201A12 
I91A11 
181A10 
1711/01 
16 11/02 
1511/03 
14 11/04 
13lWE 


(DIP) 


(SOJ) 


PIN NAMES 


A0-A15 

Address Inputs 

1/01-1/04 

Data Inputs/Outputs 

CE 

Chip Enable Input 

We 

Write Enable Input 

VoD 

Pow€r( + 5V) 

GND 

Ground 
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MAXIMUM RATINGS 



DC RECOMMENDED O PERATING CONDITIONS (Ta*o«-70*C) 



* ~3V Pulse Width : 10ns 


DC and OPERATING CHARACTERISTICS (Ta«o-70*c. -17 :Vdd*5v±s%. -20/25/35:Vod»5v±io%) 




PARAMETER 


Input Leakage Current 


TEST CONDITION 


ViNsO—V dd 






Standby Current 


tcycles Min cycle 
CF=V,h 

Other Inputs V|hMl 


CE = Voo-0.2V 

Other Input s Vod " 0*2V or 0.2V 


Vdd = 5.5V 


MIN. TYP. MAX. UNIT 


'OL 

Output Low Current 

VoLe0.4V 

Ilo 

Output Leakage Current 

CE » V|H or WE JS V|L, VquT = 0"'V[)D 



CAPACITANCE (Ta = 2S”C,t=1.0MHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

-UNIT 

C|N 

Input Capacitance 

VinsGND 

6 

pF 

CoUT 

Output Capacitance 

VouT= GND 

8 

pF 


Note; This parameter is periodically sampled and is not 100% tested. 
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TC55464P/J-17, TC55464P/J-20 
TC55464P/J-25, TC55464P/J-35 


AC CHARACTERISTICS (Ta = 0~70-C('), - 17 : V[>d = 5V±5%, - 20 / 25 / 35 : Vdd = 5V± tO%) 
READ CYCLE 


SYMBOL 

PARAMETER 

TC55464P/J-17 



TCS5464P/J-35 

UNIT 

MIN. 





MAX. 



tRC 

Read Cycle Time 

17 

- 

20 

- 

25 

- 

35 

- 

ns 

Ucc 

Address Access Time 

- 

17 

- 

20 

- 

25 

- 

35 

ns 

tco 

Zi Access Time 

- 


- 


- 

25 

- 


ns 

tOH 

Output Data Hold Time from Address 
Change 

D 

H 

B 

- 

5 

- 

5 


^1S 

kOE 

Output Enable Time from Cf 

5 

- 

5 

- 

5 

- 

5 

- 

ns 

tcoo 

Output Disable Time from ^ 

- 

10 

- 

10 

- 

10 

- 

15 

ns 

tpu 

Chip Selection to Power Up Time 

D 


D 

- 

0 

IB 

D 

- 

ns 

tpD 

Chip Deselection to Power Down Time 

- 


- 

20 

- 


- 

35 

m 


WRITE CYCLE 


SYMBOL 

PARAMETER 

TC55464P/J-17 

TC55464P/1-20 

TC55464P/J-25 



MIN. 

MAX. 




MAX. 

loon 


twc 

Write Cycle Time 

17 

- 

20 

- 

25 

- 

35 

- 

ns 

tew 

Chip Enable to End of Write 

13 

- 

13 

- 

15 

- 

20 

- 

ns 

Us 

Address Set Up Time 

0 

- 

0 

- 

0 

- 

0 

- 

ns 

twp 

Write Pulse Width 

13 

- 

13 

- 

15 

- 

20 

^B 

ns 

— 

twR 

Write Recovery Time 

0 

- 

D 

- 

0 

- 

0 

B 

ns 

Us 

Data Set Up Time 

10 

- 

10 

- 

12 

- 

15 

- 

ns 

tOH 

Data Hold Time 

0 

- 


- 

0 

- 

0 

- 

ns 

tO£W 

Output Enable Time from Wf 

0 

- 

0 

- 

0 

- 

0 

- 

ns 

toow 

Output Disable Time from Wf 

- 

S 

- 

a 

_ 

10 

- 

15 

iB 


AC TEST CONDITIONS 


Input Pulse Levels 

3.0V/0.0V 

Input Pulse Rise and Fall Time 

3ns 

Input Timing Measurement Ref¬ 
erence Levels 

2,2V/0.8V 

Output Timing Measurement 

Reference Levels 

2.0V/0.8V 

Output Load 

Fig. 1 


Fig. 1 

5V 5V 




(For tcoE. kOD' ^EW arid tgow) 
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TC55464P/J-17, TC55464P/J-20 
TC55464P/J-25, TC55464P/J-35 


TIMING WAVEFORMS 

READ CYCLE (2) 



WRITE CYCLE 1 (WE Controlled Write) 
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TC55464P/J-17, TC55464P/J-20 
TC55464P/J-25, TC55464P/J-35 



TC55464P/J-17, TC55464P/J-20 
TC55464P/J-25, TC55464P/J-35 


Note ; 1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear 
feet per minute. 

2, WE is High for Read Cycle. 

3. Assuming that CE Low transition occurs coincident with or after WE Low transition, 
Outputs remain in a high impedance state. 

4. Assuming that CE High transition occurs coincident with or prior to WE High transition, 
Outputs remain in a high impedance state. 

5, These parameters are specified as follows and measured by using the load shown in Fig, 1. 


(A) 

tCOE, tOEW 

• Output Enable Time 

(B) 

tCOD. tODW ■■■' 

Output Disable Time 


CE 

WE 

Dour 
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TC55465PJ-17, TC55465P/J-20 
TC55465P/J-25. TC55465P/J- 35 


65,536 WORD x 4 BIT CMOS STATIC RAM 
DESCRIPTION 

The TC55465P/J is a 262,144 bits high speed static random access memory organized as 65,636 words 
by 4 bits using CMOS technology, and operated from a single 5-volt supply. Toshiba's CMOS 
technology and advanced circuit form provide high speed feature. 

The TC55465P/J has low power feature with device control using Chip Enable (CE) , and has Output 
Enable Input (OE) for fast memory access. Also the device power at memory access is reduced by 
automatic power down circuit form. 

The TC55465P/J is suitable for use in cache memory where high speed is required. All Inputs 
and Outputs are directly TTL compatible. 

The TC56465P/J is packaged in a 28 pin standard DIP and SOJ with 300 mil width for high 
density surface assembly. 

FEATURES 

• Fast access time; • 5V single power supply ; 

TC55465P/J-17 17ns(MAX.) -17 : 5V±5% 

TC55465P/J-20 20ns{MAX.) -20/25/35 ; 5V±10% 

TC56465P/J-25 25ns(MAX.) • Fully static operation 

TC55465P/J-35 35ns(MAX.) • All Inputs and Outputs : TTL compatible 

• Low power dissipation • Output buffer control : OE 

Operation; TC55465P/J-17 120mA{MAX.) • Package 

TC55465P/J-20 120mA(MAX.) TC55465P : DIP28-P-300B 

TC55465P/J-25 120mA(MAX.) TC55465J : SOJ28-P-300A 

TC55465P/J-35 100mA(MAX.) 

Standby : ImACMAX.) 


PIN CONNECTION 


BLOCK DIAGRAM 


TC55465P TC5546SJ 


N.C.C 



28 

VqD 

N.C.C 

T* 

— 

28 

1 Vdo 

A15C 

2 


27 

AM 

A15C 

2 


27 

IA14 

A8C 

3 


26 

At3 

ASC 

3 


26 

IA13 

A7C 

4 


25 

A9 

A7C 

4 


25 

IA9 

A6l 

5 

? 

24 

A10 

A6C 

5 

? 

24 

IA10 

Asq 

6 

UJ 

23 

All 

ASC 

6 

Ul 

23 

IA11 

A4q 

7 


22 

A12 

A4C 

7 


22 

)A12 

A3C 

8 


21 

N.C. 

ASd 

8 


21 

N.C. 

A2[ 

9 

a. 

20 

N.C. 

A2e 

9 

CL 

20 

N.C. 

All 

10 


19 

1/01 

A1[ 

10 


19 

1/01 

AOt 

11 


18 

1/02 

AOi 

11 


16 

1/02 

CEi 

12 


17 

1/03 


12 


17 

1/03 

SEC 

13 


16 

1/04 

OEi 

13 


16 

)l/04 

GND[ 

14 


15 

m 

GND[ 

14 


15 

IWE 


(DIP) 

(SOJ) 

PIN NAMES 


1 A0-A15 

Address Inputs 

T 

o 

Data Inputs/Outputs 

u 

Chip Enable Input 

WE 

Write Enable Input 

IJE 

Output Enable Input 

Vdd 

Power t + 5V) 

GNO 

Ground 

N.C. 

No Connection 
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TC55465P/J-17, TC55465P/J-20 
TC55465P/J-25, TC55465P/J-35 


MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNIT 

Vqd 

Power Supply Voltage 

-0.5-7.0 

V 

ViN 

Input Voltage 

- 2.0-7.0 

V 

Vk) 

Input / Output Voltage 

-O.S-VppeO.S 

V 

Po 

Power Dissipation 

1.0 

w 

Tjoldsf 

Soldering Temperature • Time 

260*10 

•C-sec 

^Urg 

Storage Temperature 

-65-150 

■c 

Topr 

Operating Temperature 

-10-85 

•c 

DC RECOMM 

ENDED OPERATING CONDITIONS (Ta = 0-70'C) 

SYMBOL 

PARAMETER 



MAX. 

UNIT 

VoD 

Power Supply Voltage 

- 17 

4.75 

5.0 

5.25 

V 

-20/25/35 

4.5 

5.0 

5.5 

ViH 

Input High Voltage 

2.2 

- 

Voo + 0.5 

V 

ViL 

Input Low Voltage 

-0.5* 

- 

0.8 

V 


• -3V Pulse Width : 10ns 


DC and OPERATING CHARACTERISTICS (Ta=o~70‘c, -i7:Vdd=sv±5%, -20/2M5: Vdo=5V±io%) 


SYMBOL 

PARAMETER 

TEST CONDITION 



MAX. 

UNIT 

111 

Input Leakage Current 

V|N = 0-Vdd 

- 

- 

+ 1 

,,A 

lOH 

Output High Current 

Voh = 2.W 

-4 

- 

- 


'OL 

Output Low Current 

Voi.-0.4V 

8 

IBi 

- 

mA 

■lo 

Output Leakage Current 

t!f = V)H or Of ss VjH or Wf = Vjl, Vqut = 0—Vod 

- 

J/BM 



boo 

Operating Current 

tcydes Min cycle 

CE=v,l 

Other Input» V|h/V||, 


■ni 

- 

- 

■EH 

mA 

Voo=5.5V 


- 

- 

■us 

mm 

- 

- 

mm 

WBEm 

WBM 

BH 

— 

bos \ 

Standby Current 

tcycles Min cycle 

Cf=V,„ 

Other Input * V|h/Vu. 

ly.liUlMl 

mm 

■ 

■ 

20 

mA 

Vdo = 5.5V 

Kl 

mm 

mem 

Iposi 

OE = Vdo“0.2V 

Other Input s Vj>o ” 0.2V or 0.2V 

■ 

■ 

n 


CAPACITANCE (Ta = 25'Cf=l.0MHi) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

C|N 

Input Capacitance 

V|n = GND 

6 

pF 

CouT 

Output Capacitance 

Vout = GND 

8 

PF 


Note This parameter is periodically sampled and is not 100% tested. 
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AC CHARACTERISTICS (Ta = 0-70'C('). -17: Vot)-5V±5%, - 20/25/35 :Vod=5V± 10%) 
READ CYCLE 


SYMBOL 

PARAMETER 



TC55465P/J-25 

TC5S465P/J-35 

UNIT 





E3D 


IQQI 

I22SQI 

tRC 

Read Cycle Time 


- 

20 

- 


- 

35 

- 

ns 

Wc 

Address Access Time 

- 


- 

20 

- 

m 

- 


ns 

tco 

CF Access Time 

- 

17 

- 

20 

- 

o 

- 

o 

ns 

tOE 

CE Access Time 

- 

9 

- 

10 

- 

D 

- 


ns 

tOH 

Output Data Hold Time from Address 
Change 

5 

- 

5 

- 

5 

- 

5 


ns 

kOE 

Output Enable Time from tF 

5 

- 

S 

- 

S 

- 

5 

- 

ns 

koo 

Output Disable Time from ^ 

- 

10 

- 

10 

- 

IB 

- 

IB 

ns 

kEE 

Output Enable Time from OF 

0 

- 

0 

- 

0 

- 

0 

- 

ns 

toDO 

Output Disable Time from OF 

- 

8 

- 

8 

- 

IB 

- 

IB 

ns 

tpu 

Chip Selection to Power Up Time 

0 

- 

0 

- 

0 

- 

0 

- 

ns 

tpo 

Chip Deselection to Power Down Time 

- 


- 

1^31 

- 

Qi 

- 

IB 

BB 


WRITE CYCLE 


SYMBOL 

PARAMETER 

TC55465P/J-17 

TC55465P/J-20 

TC55465P/J-25 




^^1 





I2II2I 


twc 

Write Cycle Time 

17 

- 

20 

- 

B 

- 

35 . 

- 

ns 

lew 

Chip Enable to End of Write 

13 

- 

13 

- 

D 

- 

20 

- 

ns 

Ias 

Address Set Up Time 

D 

- 

0 

- ■ 

0 

- 

0 

- 

ns 

twp 

Write Pulse Width 

13 

- 

13 

- 

D 

- 

B 

- 

ns 

tWR 

Write Recovery Time 

0 

- 

0 

- 

0 

- 

0 

- 

ns 

Ids 

Data Set Up Time 

10 

- 

10 

- 

B 

- 

B 

- 

B 

Idh 

Data Hold Time 

0 

- 

0 

- 

0 

- 

0 

- 

ns 

lOEW 

Output Enable Time from wF 

0 

- 

0 

- 

0 

- 

0 

- 

ns 

lODW 

Output Disable Time from wF 

- 

8 

- 

8 

- 


1- ■ 

B 

ns 


AC TEST CONDITIONS 


Input Pulse Levels 

3.0V/0.0V 

Input Pulse Rise and Fall Time 

3ns 

Input Timing Measurement Ref* 
erence Levels 

2.2V/0.8V 

Output Timing Measurement 
Reference Levels 

2.0V/0.8V 

Output Load 

Fig. 1 


Fig. 1 


5V 




(For tcoE. toEE. <coD. 'ooo. *OEw and toow ) 
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TC55465P/J-17, TC55465P/J-20 
TC55465P/J-25, TC55465P/J-35 


TIMING WAVEFORMS 
READ CYCLE (2) 



WRITE CYCLE 1 (5) (WE Controlled Write) 


ADDRESSES 


WE 




Dour 


Din 
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TC55465P/J-17, TC55465P/J-20 
TC55465P/J-25, TC55465P/J-35 


NOTE; 1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear 
feet per minute. 

2. WE is High for Read Cycle. 

3. Assuming that CE Low transition occurs coincident with or after WE Low transition, Outputs 
remain in a high impedance state. 

4. Assuming that CE High transition occurs coincident with or prior to WE High transition, Outputs 
remain in a high impedance state. 

5. Assuming that OE is High for Write Cycle, Outputs are in a high impedance state during this 
period. 

6. These parameters are specified as follows and measured by using Uie load shown in Fig.l. 

(A) tcoE. tOEE, tOEW . Output Enable Time 

(B) tcoD. tODO, tODW . Output Disable Time 


a, OT 

wE 

Dout 




___ / 

^ . 





(Bt 

- 

0.2V 

High Impedance 

P 


X_ 

c 

—High impedance 

Jk 

R 


c 


rl 

'unknown ** unknown' 


0.2V 
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OUTLINE DRAWINGS 

Plastic DIP (DIP28-P-300B) 


Unit in mm 



35.4 MAX 



WEIGHT : 2.03g (Typ.) 
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OUTLINE DRAWINGS 
Plastic SOJ (SOJ28-P-300A) 


UNIT: mm 
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32,768 WORD x 8 BIT CMOS STATIC RAM 
DESCRIPTION 

The TC55328P/J is a 262,144 bits high speed static random access memory organized as 32,768 words 
by 8 bits using CMOS technology, and operated from a single 5-volt supply. Toshiba's CMOS 
technology and advanced circuit form provide high speed feature. 

The TC55328P/J has low power feature with device control using Chip Enable (CE), and has Output 
Enable Input (UE) for fast memory access. Also the device power at memory access is reduced by 
automatic power down circuit form. 

The TC55328P/J is suitable for use in cache memory where high speed is required. All Inputs 
and Outputs cure directly TTL compatible. 

The TC65328P/J is packaged in a 28 pin standard DIP and SOJ with 300 mil width for high 
density surface assembly. 

FEATURES 

• Fast access time; 

TC55328P/J-17 
TC55328P/J-20 
TC55328P/J-25 
TC5S328P/J-35 

• Low power dissipation 

Operation: TC55328P/J-17 
TC55328P/J-20 
TC55328P/J-25 
TC55328P/J-35 

Standby : 


• 5V single power supply ; 

17ns(MAX.) -17 ; 5V±5% 

20ns(MAX.) -20/25/35 ; 5V±10% 

25ns(MAX.) • Fully static operation 

35ns(MAX.) • All Inputs and Outputs : TTL compatible 

• Output buffer control : OE 

140mA(MAX.) • Package TC55328P ; DIP28-P-300B 

140mA(MAX.) TC55328J ; SOJ28-P-300A 

140mA(MAX.) 

120mA(MAX.) 

ImAIMAX.) 


PIN CONNECTION 


BLOCK DIAGRAM 


TC55328P TC5532BJ 


amC 




Voo 

At4C 

'l 


iVdd 

A12G 

2 


27 

WS 

A12[ 

2 

27 

wE 

A7l1 

3 


26 

A13 

A7E 

3 

26 

A13 

A6[ 

4 


25 

A8 

Aei 

4 

25 

A8 

ASC 

5 

? 

24 

A9 

A5E 

5 ? 

24 

A9 

A4ri 

6 

UJ 

23 

All 

A4[ 

6 

23 

All 

A3[ 

7 


22 

SI 

A3C 

/ > 

22 

51 

A2[ 

8 


21 

A10 

A2C 

B 

21 

A10 

A1[ 

9 

Q. 

20 

CE 

Alt 

9 ft 

20 

SE 

AOi 

10 


19 

1/08 

AOi 

10° 

19 

1/08 

l/Oli 

11 


18 

1/07 

1/011 

11 ^ 

18 

1/07 

l/02[ 

12 


17 

1/06 

1/021 

12 

17 

1/06 

l/03[ 

13 


16 

1/05 

1/03 C 

13 

16 

1/05 

GND[ 

14 


15 

1/04 

GNDt 

14 

_ 

15 

1/04 


(DIP) 

(SOJ) 

PIN NAMES 


AO-AU 

Address Inputs 

1/01-1/08 

Data inputs/Outputs 

cE 

Chip Enable Input 

wE 

Write Enable Input 

OE 

Output Enable Input 

Voo 

Power (+ SV) 

GND 

Ground 
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MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNIT 

Vdd 

Power Supply Voltage 

-0.5~7.0 

V 

V|N 

Input Voltage 

-2.0-7.0 

V 

V|/0 

Input/Output Voltage 

-0.5-Vod + 0.5 

V 

Po 

Power Dissipation 

1.0 

w 

7$oWer 

Soldering Temperature • Time 

260'10 

•Csec 

7strq 

Storage Temperature 

-65-150 

•c 

7opr 

Operating Temperature 

- 10-85 

•c 


DC RECOMMENDED OPERATING CONDITIONS (Ta = 0~70*c) 


SYMBOL 

PARAMETER 



MAX. 

UNIT 

Voo 

Power Supply Voltage 

- 17 

4.75 

5.0 

5.25 

V 

- 20/25/35 

4.5 

5.0 

5.5 

V|H 

Input High Voltage 

2.2 

- 

V[)o + 0.5 

V 

VlL 

Input Low Voltage 

-0.5* 

- 

0.8 

V 


♦ - 3V Pulse Width : lOns 


DC and OPERATING CHARACTERISTICS (Ta = o~70'’c. -i7:Voo-5v±5%. - 20 / 25/35 ;Vdd-5v± 10 %) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

lit 

Input Leakage Current 

V|N = 0~Voo 

- 

- 

± 1 

//A 

Iqh 

Output High Current 

VoH'J.dV 

-4 

- 

- 

mA 

■OL 


Vol=0.4V 

8 

- 

- 

mA 

Ilo 

Output Leakage Current 

^sV|H OrOEaViH OrWI = V|L, VouT*0 —Vqo 

- 

- 


,,A 



tcycles Min cycle 

SFkVil 

Other input a Vih / Vk. 

JESBSSm 

-17 

- 

- 


mA 

Vdo-5.5V 


- 

- 

■ESI 

wsm 

- 

- 

■E9 

wsm 

■91 

■9H 

120 

-1 

bos 1 

Standby Current 

tcycleaMincycle 

^=V,H 

Other Input a Vih / Vjl 


mm 

■ 

■ 

20 

mA 

Voo = S.5V 


mm 

mm 

loos 2 

OaVoo-0-2V 

Other Input a Voo - 0.2V or 0.2V 

■ 

■ 

D 


CAPACITANCE (Ta = 25*C, fsl.OMHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

, UNIT 

CiN 

Input Capacitance 

ViNaGND 

6 

PF 

COUT 

Output Capacitance 

Vout*GND 

8 

PF 


Note: This parameter is periodicaily sampled and is not 100% tested. 
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TC55328P/J-17, TC55328P/J-20 
TC55328P/J-25, TC55328P/J-35 


AC CHARACTERISTICS (Ta. 0 - 70 'C<n, - 17: Voo»5V±S%, -20/25/35;VDD=5Vi 10 %) 
READ CYCLE 


SYMBOL 

PARAMETER 

TC55328P/J-17 



TC55328P/J-35 

UNIT 



mm 


mm 

ISB9 



tRC 

Read Cycle Time 

wm 


mm 

- 

25 


mm 

- 

ns 

'acc 

Address Access Time 

- 

mm 

- 

20 

- 

mm 

- 

mm 

tco 

CE Access Time 

- 

mm 

- 

ni 

- 

mm 

- 

mm 

tOE 

D? Access Time 

- 

9 

- 

10 

- 

mm 

- 

mm 

tOH 

Output Data Hold Time from Address 
Change 

5 

- 

5 

- 

5 

- 

5 

- 

kOE 

Output Enable Time from ^ 

5 

- 

5 

- 

5 

- 


- 

kOD 

Output Disable Time from ^ 

- 

mm 

- 

■Bi 

. 

mm 

- 

mm 

^OEE 

Output Enable Time from ZTf 

0 

- 

0 

- 

0 

- 

0 


lODO 

Output Disable Time from ^ 

- 

8 

- 

8 

- 

10 

- 

mm 

tpu 


0 

- 

0 

- 

0 

_ 

mm 

_ 

tpo 

Chip Deselection to Power Down Time 

- 

mm 

- 

wm 

- 

25 


mm 


WRITE CYCLE 


SYMBOL 

PARAMETER 

TC55328P/J- 17 

TC55328P/J - 20 

TC55328P/J-25 

TC55328P/J-35 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

twc 

Write Cycle Time 

17 

- 

mm 

- 

wm 

- 

■9 

- 

ns 

kw 

Chip Enable to End of Write 

13 

- 


- 

■9 

- 

wm 

- 

Us 

Address Set Up Time 

0 


0 

- 

0 

- 

0 

- 

twp 

Write Pulse Width 

■9 

- 

■9 

- 

■9 

- 


- 

twH 

Write Recovery Time 

mom 

- 

0 _ 

- 

0 

- 

0 _ 


tos 

Data Set Up Time 

mm 

- 

■9 

- 

■9 

- 

■9 

- 


Data Hold Time 

0 

- 

0 

- 

0 

- 

0 


k)EW 

Output Enable Time from WZ 

0 

- 

0 

- 

0 

- 

0 

- 

toow 

Output Disable Time from wf 

- 

8 

- 

B 

- 

10 

- 

■9 


AC TEST CONDITIONS 


Input Pulse Levels 

3.0V/O.0V 

Input Pulse Rise and Fall Time 

3ns 

Input Timing Measurement Reference 
Levels 

2.2Vy0.8V 

Output Timing Measurement Refer¬ 
ence Levels 

2.0V/0.8V 

Output Load 

Fig.1 


Fiq.1 



(for tcoE. <oeE. tcoD. *000. 
toEW *ODw) 
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TC55328P/J-17, TC55328P/J-20 
TC55328P/J-25, TC55328P/J-35 


TIMING WAVEFORMS 
READ CYCLE (2) 



WRITE CYCLE1 (5) (WE Controlled Write) 


ADDRESSES 


WE 




CE 



Dour 


Din 



C-8^ 






TC55328P/J-17, TC55328P/J-20 
TC55328P/J-25, TC55328P/J-35 


WRITE CYCLE2 (5) {U Controlled Write) 



TC55328P/J-17, TC55328P/J-20 
TC55328P/J-25, TC55328P/J-35 

NOTE; 1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear 
feet per minute. 

2. WE is High for Bead Cycle. 

3. Assuming that CE Low transition occurs coincident with or after WE Low transition, 
Outputs remain in a high impedance state. 

4 Assuming that CE High transition occurs coincident with or prior to WE High transition. 
Outputs remain in a high impedance state. 

5. Assuming that DE is High for Write Cycle, Outputs are in a high impedance state during 
this period. 

6. These parameters are specified as follows and measured by using the-load shown in Fig.l. 

(A) tcOE, tOEE, tOEW . Output Enable Time 

(B) tcoi). toDO. toDW . Output Disable Time 

OE 

WE 

Dour 
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TC55328P/J-17, TC55328P/J-20 
TC55328P/J-25, TC55328P/J-35 












TC55328P/J-17, TC55328P/J-20 
TC55328P/J-25, TC55328P/J-35 


OUTLINE DRAWINGS 
Plastic SOJ (SOJ28 - P - 300A) 



WEIGHT ; 0.83g (Typ.) 







32,768 WORD x 9 BIT CMOS STATIC RAM 


DESCRIPTION 

The TC55329P/J is a 294,912 bits high speed static random access memory organised as 32,768 words 
by 9 bits using CMOS technology, and operated from a single 6-volt supply. Toshiba's CMOS 

technology and advanced circuit form provide high speed feature. _ 

The TC55329F/J has low power feature with device control using Chip Enable (CE1/CE2), and has 
Output Enable Input (OE) for fast memory access. Also the device power at memory access is reduced 
by automatic power down circuit form. 

The TC55329P/J is suitable for use in cache memory where high speed is required. All Inputs 
and Outputs are directly TTL compatible. 

The TC55329P/J is packaged in a 32 pin standard DIP and SOJ with 300 mil width for high 
density surface assembly. 


FEATURES 

• Fast access time: 

TC55329P/J-17 

TC55329P/J-20 

TC55329P/J-25 

TC55329P/J-35 

• Low power dissipation 

Operation : TC55329P/J-17 
TC55329P/J-20 
TC55329P/J-25 
TC56329P/J-35 

Standby : 


17ns(MAX.) 

20ns(MAX.) 

25ns(MAX.) 

35ns(MAX.) 

140mA(MAX.) 

140mA(MAX.) 

140mA(MAX.) 

120mA(MAX.) 

ImACMAX.) 


e 5V single power supply : 

-17 : 6V±5% 

-20/25/35 : 5V±10% 

• Fully static operation 

• All Inputs and Outputs : TTL compatible 

• Output buffer control : UE 

• Package 

32 pin plastic 300 mil DIP : TC55329P 
32 pin plastic 300 mil SOJ : TCS5329J 


PIN CONNECTION 

TC55329P 

32 ] Vpo 

31 ]A14 
301CE2 
29] WE 
28]A13 
27]A9 
26]A10 
25]A11 
24 35E 
23]A12 
221CET 
21 ] 1/09 
20 31/08 
19 31/07 
18 31/06 
17 31/05 

(DIP) 


TC5S329J 




(SOJ) 


PIN NAMES 


A0-A14 

Address Inputs 

I/O 1-1/09 

Data Inputs/Outputs 

EeT, CE2 

Chip Enable inputs 

WE 

Write Enable Input 

(JE 

Output Enable Input 

Vdo 

Power (+ 5V) 

GND 

Ground 

N.C.. 

No Connection 


BLOCK DIAGRAM 
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TC55329P/J-17, TC55329P/J-20 
TC55329P/J-25, TC55329P/J-35 


MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNIT 

Vdd 

Power Supply Voltage 

- O.S-7.0 

V 

V,N 

input Voltage 

-2.0-7.0 

V 

Vim 

input/Output Voltage 

-O.5-V00 + O.5 

V 

Pd 

Power Dissipation 

1,0 

W 

^solder 

Soldering Temperature • Time 

260*10 

'Csec 


Storage Temperature 

-65-150 

•c 


Operating Temperature 

-10-85 

•c 


DC RECOMMENDED OPERATING CONDITIONS (T».0~70‘Q 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

Vpo 

Power Supply Voltage 

- 17 

4.75 

5.0 

5.25 

V 

- 20/25/35 

4.5 

5.0 

5.5 

V,H 

Input High Voltage 

2.2 

- 

Voo+O.S 

V 

V|L 

Input Low Voltage 

-O.S* 

- 

0.8 

V 


* - 3V Pulse Width : 10ns 


DC and OPERATING CHARACTERISTICS (Ta^o~ 70 -c. - 17 :Vdd» 5 V+ 5 %. -20/25/35 : Vod■= sv + io%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

IlL 

Input Leakage Current 

VlN-O-VoD 

- 

- 

±1 

HA 

lOM 

Output High Current 

Voh = 2.«V 

-4 

- 

- 

mA 

loi 

Output Low Current 

Vol = 0.4V 

8 

- 

- 

mA 

IlO 

Output Leakage Current 

err * ViH or CE2 » VjL or OE » V|h or WE « Vh. 

Vout«0-Vdc) 

■ 

■ 

+ 1 

pA 

looo 

Operating Current 

tcycle* Min cycle 

m«V,Land CE2 -V,h 

Other Input * V|hA/||. 


f 

- 

- 

140 

mA 

Vdo = 5.5V 


- 

- 


MEM 

- 

- 

KB 

Ea 

- 

- 

msm 

loos \ 

Standby Current 

tcycles Min cycle 

(!ET«V,HorCE2*V,i. 

Other Input sVih/Vil 


Ba 

fl 

■ 

20 

mA 

Vdo=S.5V 

BS8 

mm 

mm 

loos: 

CfTrVoo -0.2V or CE2.0.2V 

Other Input * Vpo - 0.2V or 0.2V 

■ 

■ 

■ 


CAPACITANCE (Ta = 25'C. 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

CiN 

Input Capacitance 

Vin«GND 

6 

pf 

COUT 

Output Capacitance 

VouT^GNO 

8 

pf 


Note: This parameter is periodically sampled and is not 100% tested. 
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TC55329P/J-17, TC55329P/J-20 
TC55329P/J-25, TC55329P/J-35 


AC CHARACTERISTICS (Ta = 0~70'C(’l, - 17;Voo«5V±5%, -20/75/3 S;Vod=5V±10%) 
READ CYCLE 


SYMBOL 

PARAMETER 

TCSS329P/J- 17 

TC55329P/J - 20 

TC55329P/J - 25 

TC55329P/J-35 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

tRC 

Read Cycle Time 

17 

. 

20 

- ■' 

25 


35 

- 

ns 

Wc 

Address Access Time 

- 

17 

- 

20 

- 

25 

- 

35 

koi 

CE1 Access Time 


17 

- 

20 

- 

25 

- 

35 

ko2 

CE2 Access Time 

- 

17 

. 

20 

- 

25 

- 

35 

tOE 

^ Access Time 

- 

9 

- 

10 

- 

12 

- 

15 

tOH 

Output Data Hold Time from Address 
Change 

5 

- 

5 

- 

5 

- 

5 

- 

kOE 

Output Enable Time from CFf or CE2 

S 

- 

5 

- 

5 

- 

5 

- 

^coo 

Output Disable Time from or CE2 

- 

10 

- 

10 

- 

10 

- 

IS 

VSEE 

Output Enable Time from ^ 

0 

- 

0 

- 

0 

- 

0 

- 

to DO 

Output Disable Time from 

- 

a 

- 

8 

- 

10 

- 

15 

ipu 

Chip Selection to Power Up Time 

0 


0 

- 

0 

- 

0 

- 

tpo 

Chip Deselection to Power Down Time 

- 

17 

- 

20 

- 

25 

- 

35 


WRITE CYCLE 


SYMBOL 

PARAMETER 

TC55329P/J-17 

TC55329P/J - 20 

TCS5329P/J-25 

TC55329P/J-35 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

twc 

Write Cycle Time 

17 

- 

20 

- 

25 

- 

35 

- 

ns 

tew 

Chip Enable to End of Write 

13 

- 

13 

- 

15 

- 

20 

- 

tftS 

Address Set Up Time 

0 

. 

0 


0 

- 

0 

- 

twp 

Write Pulse Width 

13 

- 

13 

- 

15 


20 

- 

IwR 

Write Recovery Time 

0 

- 

0 

- 

0 

- 

0 

- 

tDS 

Data Set Up Time 

10 

- 

10 

- 

12 

- 

15 

- 

tOH 

Data Hold Time 

0 

. 

0 

_ 

0 

- 

0 


tOEW 

Output Enable Time from WF 

0 

- 

0 

- 

0 

- 

0 


toow 

Output Disable Time from WF 

- 

8 

- 

8 

- 

10 

- 

15 


AC TEST CONDITIONS Fiq.1 


Input Pulse Levels 

3.0V/O.OV 

input Pulse Rise and Fall Time 

3ns 

input Timing Measurement Reference 
Levels 

2.2V/0.8V 

Output Timing Measurement Refer* 
ence Levels 

2.0V/0.8V 

Output Load 

Fig.1 




(For tcot. k>EE. koo. lODO. 
lOEw arid toow) 
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TC55329P/J-17, TC55329P/J-20 
TC55329P/J-25, TC55329P/J-35 


TIMING WAVEFORMS 
READ CYCLED) 



WRITE CYCLE 1 (S) (WE Controlled Write) 
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TC55329P/J-17, TC55329P/J-20 
TC55329P/J-25, TC55329P/J-35 


WRITE CYCLE2 (« (ClT Controlled Write) 


WE P 



WRITE CYCLE 3 (5) (CE2 Controlled Write) 
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TC55329P/J-17, TC55329P/J-20 
TC55329P/J-25, TC55329P/J-35 


NOTE: 1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear 
feet per minute. 

2. WB is High for Read Cycle. 

3. Assuming that CET Low transition or CE2 High transition occurs coincident with or after 
WE Low transition, Outputs remain in a high impedance state. 

4 Assuming that CEI High transition or CE2 Low transition occurs coincident with or prior 
to WE High transition. Outputs remain in a high impedance state. 

5. Assuming that OE is High for Write Cycle, Outputs are in a high impedance state during 
this period. 

6. These parameters are specified as follows and measured by using the load shown in Fig.l. 

(A) tcOE. tOEE. tOEW . Output Enable Time 

(B) tcoD. toDO. toDW . Output Disable Time 

CE1, of 
Wf,CE2 
DoUT 
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TC55329P/J-17, TC55329P/J-20 
TC55329P/J-25, TC55329P/J-35 


OUTLINE DRAWINGS 
Plastic DIP {DIP32-P-300) 


UNIT in mm 



Note: Package width and length do not include mold protrusion, allowable mold 
protrusion is 0.15mm, 
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TC55329P/J-17, TC55329P/J-20 
TC55329P/J-25, TC55329P/J-35 


OUTLINE DRAWINGS 

Plastic SOJ (SOJ32-P-300) 

UNIT in mm 



Note : Package width and length do not include mold protrusion, allowable mold 
protrusion is O.lSmm 
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6 .8TYP 




PRELIMINARY 



32,768 WORD X 16 BIT CMOS STATIC RAM 
DESCRIPTION 

The TC551632J is a 524,288 bits high speed static random access memory organized as 32,768 words 
by 16 bits using CMOS technology, and operated from a single 5-volt supply. Toshiba's CMOS 
technology and advanced circuit form provide high speed feature. 

The TC551632J has low power feature with device control using Chip Enable (CH), and has Output 
Enable Input ((^) for fast memory access. Also it allows that lower and upper byte access by Data 
Byte Control (EB, UE). The TCB51632J is suitable for use in various application systems where high 
speed is required as cache memory. All Inputs and Outputs are directly TTL compatible. 

The TC661632J is packaged in a 40 pin plastic SOJ with 400 mii width for high density 
surface assembly. 


FEATURES 

• Fast access time ; 

TC551632J-20 

TC551632J-25 

TC551632J-35 

• Low power dissipation 


20ns (MAX.) 
25ns (MAX.) 
35ns (MAX.) 


Cycle Time 

20 

25 

35 

100 

ns 

Operation (MAX.) 

220 

200 

170 

130 

xnA 


Standby ; 

PIN CONNECTION 


• 5V single power supply : 5V±10% 

• Fully static operation 

• All Inputs and Outputs : TTL compatible 

• Output buffer control : UE 

• Data byte control 

ZS (1/01-1/08), UI (l/09-y016) 

• Package : SOJ40-P—400 


1mA (MAX.) 

BLOCK DIAGRAM 


TC551632; 


A3 
A3 
A1 
AO 
Cl 
I/O I 
1/02 
1/03 
1/04 
VoD 
GND 
1/05 
1/06 
1/07 
1/08 
WE 
A14 
A13 
A12 
All 




t 40 

3A4 

2 39 

]AS 

3 38 

JOE 

4 37 

JOT 

5 36 

JL8 

6 35 

31/016 

7 _ 34 

31/015 

8 ^ 33 

31/014 

9 “ 32 

31/013 

10 > 31 

3 GND 

11 30 

J Voo 

12 a- 29 

11/012 

13 ° 28 

11/011 

14 Ei 27 

li/OlO 

15 26 

3 1/09 

16 25 

:A6 

17 24 

3A7 

18 23 

3 AS 

19 22 

3 A9 

20 21 

3A10 


(SOJ) 


PIN NAMES 


1 A0-A14 

Address Inputs 

to 

5 

7 

o 

Data Inputs/Outputs 

CE 

Chip Enable Input 

WE 

Write Enable Input 

OE 

Output Enable Input 

II.OT 

Data Byte Control Input 

Voo 

Power( + SV) 

GND 

Ground 
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TC551632J-20, TC551632J-25, TC551632J-35 


MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNIT 

VpB 

Power Supply Voltage 

-0.5-7.0 

V 

V|N 

Input Terminal Voltage 

-2.0 *-7.0 

V 

Vuo 

Input/Output Terminal Voltage 

-0.5*-VDO + 0.5 

V 

Po 

Power Dissipation 

1.5 

W 

'^tolcitr 

Soldering Temperature • Time 

260-10 

•C-sec 

T$trg 

Storage Temperature 

-65-150 

•c 

Topr 

Operating Temperature 

-10-85 

•c 


* ; —3V with a pulse width of 10ns 
DC RECOMMENDED OPERATING CONDITIONS (Ta = 0~70'C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

VoD 

Power Suply Voltage 

4.5 

5.0 

5.5 

V 

ViH 

Input High Voltage 

2.2 

- 

VoD + O-S 

V 

V|L 

Input Low Voltage 

-0.5* 

- 

0 .B 

V 


* ; -3V with a pulse width of 10ns 

DC and OPERATING CHARACTERISTICS (Ta = 0~70°C, Vdd = 5V± 10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

IlL 

Input Leakage Current 

Vin«0-Vdo 

- 

- 

±10 

1^ 

•lo 

Output Leakage Current 

?!^sV|h or WE»Vit, or ?5 E*Vih 
V ouT^O—VOD 

B 

- 

±10 

tJK 

Iqh 

Output High Current 

Voh*2.4V 

-4 

- 

- 

mA 

■oi 

Output Low Current 

Vol>0.4V 

8 

- 

- 

mA 




tcycle s 20ns 

- 

- 

220 



Operating Current 

Z!E«V|l« louts0mA 

tcycles25n$ 

- 

- 

200 

mA 

■ddo 

Other Inputs sV|h/V||. 

tcycle a 35ns 

- 

- 

170 



tcycle B 100ns 

- 

- 

130 


Iddsi 


^■V|Hi or Ws^sViH 

Other Inputs sVih/Vil 

B 

B 

30 


loos 2 

Standby Current 

CE - Voo - 0.2V or D5 ■ B • Vdo- 0.2V 
Other Input! aVoo-0.2V or 0.2V 

B 

B 

B 
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TC551632J-20, TC551632J-25, TC551632J-35 


CAPACITANCE (Ta = 25'>C, f = 1-OMHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

CiN 

Input Capacitance 

Vin^CNO 

6 

PP 

COUT 

Output Capacitance 

Vout = GND 

8 

pF 


NOTE : This parameter is periodically sampled and is not 100% tested. 


OPERATING MODE 


OPERATING MODE 

CE 

51 

i 


UB 

1/01-1/08 

1/09-1/016 

POWER 


■ 

■ 

in 

B 

L 

Output 

Output 

boo 

Read 

■ 

H 

H 

H 

L 

High Impedance 

Output 

Idoo 


II 

■ 


L 

H 

Output 

High Impedance 

Iddo 


■ 

■ 

■ 

L 

L 

Input 

Input 

boo 

Write' 

■ 

■ 

■ 

H 

L 

High Impedance 

Input 

loDO 


■ 

■ 

■ 

L 

H 

Input 

High Impedance 

looo 


B 



* 

* 

High Impedance 

High impedance 

loco 

Output Disable 

L 

« 

m 



High Impedance 

High impedance 

>DDS 

Standby 

H 

• 

• 

B 

IB 

High impedance 

High Impedance 

loos 


• : H or L 
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TC551632J-20, TC551632J-25, TC551632J-35 


AC CHARACTERISTICS (Ta = 0~70"C Vdd = 5V ± 10%) 

READ CYCLE 


SYMBOL 

PARAMETER 

TC551632J-20 

TC551632J-25 

TC551632J-35 

UNIT 




122m 

121121 

wmm 

t«c 

Read Cycle Time 

20 

- 

25 

- 

35 

- 

ns 

tACC 

Addres$ Access Time 

- 

20 

- 

25 

- 

35 

tco 

CI Accost Tim* 

- 

20 

- 

25 

- 

35 

to£ 

51 Access Time 

- 

10 

- 

12 

- 

17 

tsA 

UE, Access Time 

- 

20 

- 

25 

- 

35 

tOH 

Output Data Hold Hme from Address Change 

5 

- 

5 

- 

5 

- 

tCOE 

Output Enable Time from ^ 

mm 

- 

5 

- 

5 

- 

tOEE 

Output Enable Time from OE 

1 

- 

1 

- 

1 

- 

tB£ 

Output Enable Time from UB, iB 

1 

- 

1 

- 

1 

- 

tcoo 

Output Disable Time from 

- 

8 

- 

8 

- 

8 

<000 

Output Disable Time from Ul 

- 

8 

mm 

8 

- 

s 

tsD 

Output Disable Time from UB, LB 

- 

8 

- 

8 

- 

8 


WRITE CYCLE 


SYMBOL 


TC551632J-20 

TC551632J-25 

TC55)632J-35 

UNIT 


MIN. 

MAX, 

MIN. 

MAX. 

MIN. 

MAX. 

<wc 

Write Cycle Time 

20 

- 

25 

- 

35 

- 



Write Pulse Width 

10 

- 

12 

- 

16 

- 


<cw 

Chip Enable to End of Write 

13 

- 

15 

- 

17 

- 


taw 

UB, LB Enable to End of Write 

13 

- 

IS 

- 

17 

- 


Taw 

Address Valid to End of Write 

12 

- 

14 

- 

16 

- 


tAS 

Address Set Up Time 

0 

- 

0 

- 

0 

- 


tWR 

Write Recovery Time 

0 

- 

0 

- 

mm 

- 

ns 

tos 

Data Set Up Time 

10 

- 

10 

- 

10 

- 


tOH 

Data Hold Tim* (WE) 

0 

- 

0 

- 


- 


tOHI 

Data Hold Time(^, UB, LB) 

mm 

- 

■■ 

- 

mm 

- 


<OEW 

Output Enable Time from WE 

1 

- 

1 

- 

n 

- 


toow 

Output Disable Time from WE 

- 

8 

- 

8 


8 



AC TEST CONDITIONS 


Input Pulse Level 

3.0V/0.0V 

Input Pulse Rise and Fall Time 

3ns 

Input timing Measurement 

1.5V 

Reference Level 

Output Timing Measurement 

1.5V 

Ref*rence Level 

Output Load 

Fig. 1 


FIG. 1 


l/Opin 

o- 




T 

J 




(For tcoj. tOEE. <COD< 
tooOl VjEW and toow) 
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TC551632J-20, TC551632J-25, TC551632J-35 
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TC551632J-20, TC551632J-25, TC551632J-35 













TC551632J-20, TC551632J-25, TC551632J-35 


NOTE : 

1. The operating temperatare (Ta) is guaranteed with transverse air flow exceeding 400 linear 
feet per minute. 

2. WE is High for Read Cycle. 

3. Assuming that CE Low transition occurs coincident with or after WE Low transition, Outputs 
remain in a high impedance state. 

4. Assuming that CE High transition occurs coincident with or prior WE High transition, 
Outputs remain in a high impedance state. 

5. Assuming that OE is High for Write Cycle, Outputs are in a high impedance state during this 
period. 

6. These parameters are specified as follows and measured by using the load shown in Fig. 1. 

(A) tcoE, toEE, tBE, tOEW . Output Enable Time 

(B) tcoD, tODO, tBD, tODW . Output Disable Time 
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TC551632J-20, TC551632J-25, TC551632J-35 


OUTLINE DRAWINGS 
Plastic SOJ(SOJ40-P-400) 


UNIT; mm 



28.46MAX 












65,536 WORDX 16 BIT CMOS STATIC RAM 
DESCRIPTION 

The TC551664J is a 1,048,576 bits high speed static random access memory organized as 65,536 
words by 16 bits using CMOS technology, and operated from a single 5-volt supply. Toshiba's CMOS 
technology and advanced circuit form provide high speed feature. 

The TC5516 64J has low power feature with device control using Chip Enable (C£), and has Output 
Enable Input (OE) for fast memory access. Also it allows that lower and upper byte access by Data 
Byte Control (E5, US). The TC551664J is suitable for use in various application systems where high 
speed is required as cache memory. All Inputs and Outputs are directly TTL compatible. 

The TC561664J is packaged in a 44 pin plastic SOJ with 400 mil width for high density 
surface assembly. 


FEATURES 

• Fast access time : 

TC551664J-15 15ns (MAX.) 

TC551664J-20 20ns (MAX.) 

TC551664J-25 25ns (MAX.) 


• Low power dissipation 


Cycle Time 

15 

20 

25 

30 

50 

ns 

Operation (MAX.) 

260 

220 

O 

o 

180 

150 

mA 


Standby : 1mA (MAX.) 


• 5V single power supply : 5V ± 10% 

• Fully static operation 

• All Inputs and Outputs ; TTL compatible 

• Output buffer control : UE 

• Data byte control 

EF (1/01-1/08). US (I/09-I/016) 

• Package : S0J44—P—400 


PIN CONNECTION 


TC551664J 


A4 C 1 
A3 C 2 
A2 C 3 
Ai: 4 
AO [ 5 
S? C 6 
1/01 C 7 
1/02 C 8 
1/03 C 
1/04 C 
VoD C 
GND C 
1/05 C 
1/06 C 
1/07 t 
1/08 C 
WEc 
A15 C 
A14C 
A13 C 
A12: 
N.C. C 


3 AS 
IAS 
3 A7 
351 
301 
3l5 
31/016 
3 1/015 
31/014 
31/013 
3 GND 
3 Vdo 
31/012 
31/011 
3 1/010 
31/09 
3 N.C 
3 AS 
3 A9 
3A10 
3 All 
3 N.C. 


(SOJ) 


PIN NAMES 


A0-A15 

Address Inputs 

1/01-1/016 

Data Inputs/Outputs 

5E 

Chip Enable Input 

vTE 

Write Enable Input 

5E 

Output Enable Input 

lS,05 

Data Byte Control Input 

Vdo 

Power( + 5V) 

GND 

Ground 

N.C. 

No Connection 


BLOCK DIAGRAM 
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TC551664J-15, TC551664J-20, TC551664J-25 


MAXIMUM RATINGS 


SYMBOL 

ITEM 

Voo 

Power Supply Voltage 

ViN 

Input Terminal Voltage 


Input/Outpgt Terminal Voltage 

Po 

Power Dissipation 

^solder 

Soldering Temperature • Time 


Storage Temperature 

"^opr 

Operating Temperature 



•-VDD + 0.5 


1.5 


260-10 


-65-150 


-10-85 


* : —3V with a pulse width of 10ns 



DC RECOMMENDED OPERATING CONDITIONS (Ta=0~70'’C) 



DC and OPERATING CHARACTERISTICS (Ta = 0~70°C, Vdd = 5V±10%) 





TEST CONDITION 

MIN. 

III 

Input Leakage Current 

Vin = 0-Vdo 

- 

■lo 

Output Leakage Current 

Cf a V|H or WP a V)[. or 0F a V|h 
V ouT“0~VDD 

- 

loH 

Output High Current 

Voh = 2.4V 

-4 

lOL 

Output Low Current 

Vot = 0.4V 

8 




tcycle* 15ns 

- 



(TEaVii,, lout*0mA 

tcycle>20ns 

- 

Idoo 

Operating Current 

tcycleB25ns 

- 



Other Inputs »Vih/V|i. 

tcycle>30ns 

- 




tcycle « 50ns 

- 

Iqdsi 


^aV|H« Other Inputs «V|h/V||. 

- 

loos 2 

Standby Current 

Voo-0.2 V 

Other Inputs* Voo-0.2V or 0-2V 

■ 



MAX. 

UNIT 

±10 

/-A 

±10 

pA 

- 

mA 

- 

mA 

260 


220 


200 

mA 

180 


150 


30 


B 

mA 
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TC551664J-15, TC551664J-20, TC551664J-25 


CAPACITANCE (Ta = 25°^ f = 1.0MHz) 


SYMBOL 

PARAMETER 

TEST CONPITION 

MAX. 

UNIT 

CiN 

Input Capacitance 

VinbGNO 

6 

pF 

CoUT 

Output Capacitance 

Vout-CND 

8 

PF 


NOTE : This parameter is periodically sampled and is not 100% tested. 


OPERATING MODE 


OPERATING MODE 


m 

Wf 

LB 

UB 

I/01-I/08 

1/09-1/0)6 

POWER 


■ 

m 


L 

L 

Output 

Output 

•ooo 

Read 

■ 

■ 

H 

H 

L 

High impedance 

Output 

looo 


■ 

■ 


L 

H 

Output 

High Impedance 

looo 


■ 

■ 

■ 

. L 

L 

Input 

Input 

boo 

Write 

■ 

H 

■ 

n 

L 

High Impedance 

Input 

boo 


■ 

■ 

■ 

L 

H 

Input 

High Impedance 

boo 

Output Disable 

1 

H 

H 

* 

* 


High Impedance 

boo 

1 

» 

* 

H 






Standby 

H 

* 

* 

* 

* 

High Impedance 

.High Impedance 

bos 


. : H or L 
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TC551664J-15, TC551664J-20, TC551664J-25 


AC CHARACTERISTICS (Ta = 0-70°C Vqo » 5V ± 10%) 


READ CYCLE 


SYMBOL 

PARAMETER 

TCSS1664J-15 

TC551664J-20 

TC551664J-25 

UNIT 

MIN. 

MAX. 

MIN.' 

MAX. 

MIN. 

MAX. 

tftC 

Read Cycle Time 

15 

- 

20 

- 

25 

- 

ns 

'acc 

Address Access Time 

- 

15 

- 

20 

- 

25 

tco 

CE Access Time 

- 

15 

- 

20 

- 

25 

toe 

OE Access Time 

- 

a 

- 

10 

- 

12 

tBA 

UB, LB Access Time 

- 

■ 8 

- 

10 

- 

12 

tOH 

Output Data Hold Time from Address Chartgt 

5 

- 

5 

- 

5 

- 

'COE 

Output Enable Time from CE 

5 

Ull 

5 

- 

5 

- 

tOEE 

Output Enabie Time from SE 


- 

1 

- 

1 

- 



1 

- 

1 

- 

1 

- 

'coo 

Output Disable Time from ^ 

- 

8 

- 

8 

- 

8 

'ooo 

Output Disable Time from OE 

- 

8 

- 

8 

- 

8 

'00 

Output Disable Time from UB, LB 

- 

8 

- 

8 

- 

8 


WRITE CYCLE 


SYMBOL 

PARAMETER 

TCS51664J-15 

TC551664J.20 

TC551664J-25 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

twc 

Write Cycle Time 


- 

20 

- 

25 

- 

ns 

twp 

Write Pulse Width 

9 

- 

10 

- 

12 


tew 

Chip Enable to End of Write 

12 

- 

13 

- 

15 


tow 

DB, LE Enable to End .of Write 

9 

- 

12 

- 

14 

- 

tAW 

Address Valid to End of Write 

9 

- 

12 

- 

u 

- 

Us 

Address Set Up Time 

wm 

- 

0 

- 

0 

- 

twR 

Write Recovery Time 

0 

- 

mm 

- 

0 

- 

tps 

Data Set Up Time 

8 

- 

10 

- 

10 

- 

toH 

Data Hold Time 

0 

- 

0 

- 

0 

- 

tOEW 

Output Enable Time from WE 

1 

- 

1 

- 

1 

- 

toow 

Output Disable Time from WE 

- 

8 

- 

8 

- 

8 


AC TEST CONDITIONS 


Input Pulse Level 

3.0V/0.0V 

Input Pulse Rise and Fall Time 

3ns 

Input timing Measurement 
Reference Level 

1.5V 

Output Timing Measurement 
Reference Level 

1.5V 

Output Load 

Fig. 1 



(For tco6. *OEIi 'coo. 
'ooo. *otw sod toow) 
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TC551664J-15, TC551664J-20, TC551664J-25 


TIMING WAVEFORMS 
READ CYCLE (2) 



19 















TC551664J-15, TC551664J-20, TC551664J-25 
















TC551664J-15, TC551664J-20, TC551664J-25 


NOTE ; 

1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear 
feet per minute. 

2. We is High for Read Cycle. 

3. Assuming that CE Low transition occurs coincident with or after WELow transition, Outputs 
remain in a high impedance state. 

4. Assuming that CE High transition occurs coincident with or prior WE High transition. 
Outputs remain in a high impedance state. 

5. Assuming that OE is High for Write Cycle, Outputs are in a high impedance state during this 
period. 

6. These parameters are specified as follows and measured by using the load shown in Fig. 1.- 

(A) tcoE. tOEE, tBE. toEW . Output Enable Time 

(B) tcOD. toDO, tflD. toDW . Output Disable Time 
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TC551664J-15, TC551664J-20, TC551664J-25 


OUTLINE DRAWINGS 
Plastic SOJ (SOJ44-P-400) 


UNIT 


44 


23 














BiCMOS High Speed Static RAM 





TC55B88P/J-10, TC55B88P/J-1 


8,192 WORD X 8 BIT BiCMOS STATIC RAM 
DESCRIPTION 

The TC55B88P/J is a 65,536 bits high speed static random access memory organized as 8,192 words by 
8 bits using BiCMOS technology, and operated from a single 6-volt supply. Toshiba’s BiCMOS 
technology and advanced circuit form provides high speed feature. 

The TC55B88P/J has low power feature with device control using Chip Enable (CE1/CB2), and has 
Output Enable Input (UH) for fast memory access. 

The TC56B88P/J is suitable for use in cache memory where high speed is required. All Inputs and 
Outputs are directly TTL compatible. 

The TC55B88P/J is packaged in a 28 pin standard DIP and SOJ with 300 mil width for high density 
surface assembly. 


FEATURES 

• Fast access time : • 

TC55B88P/J-10 10ns (MAX.) 

TC55B88P/J-12 12ns (MAX.) • 

• Low power dissipation ; • 

Operation 155mA (MAX.) • 

Standby 10mA (MAX.) 

• Fully static operation 


6V single power supply : 

-10 ; 6V±5% / -12 : 5V±10% 
Directly TTL compatible: All Inputs and Outputs 
Output buffer control : UE 
Package : 

TC55B88P : DIP28-P-300B 
TC55B88J : SOJ28-P-300A 


PIN CONNECTION 


BLOCK DIAGRAM 


TC55B88P 


N.CC 

1 


28 

1 Vdb 

A12[ 

2 


27 

)WE 

A7[ 

3 


26 

1CE2 

A6[ 

4 


25 

IA8 

A5[ 

5 


24 

A9 

A4[ 

6 

UJ 

23 

lAll 

A3[ 

7 

> 

22 

1?5E 

A2E 

8 


21 

lAlO 

A1[ 

9 

CL 

20 

CET 

A0[ 

10 

O 

K 

19 

1/08 

1/01 [ 

11 


18 

1/07 

1/02 C 

12 


17 

1/06 

1/03 [ 

13 


16 

1/05 

GND[ 

14 


15 

1/04 


(DIP) 


TC55B88J 


N.C.C 

V 

— 

28 

IVdd 

Ai2i:^ 

2 


27 

IWE 

A7[ 

3 


26 

ICE2 

ABE 

4 


25 

IA8 

AS[ 

5 


24 

IA9 

A4[ 

6 

Uf 

23 

All 

A3[ 

7 

> 

22 

!OE 

A2[ 

8 


21 

A10 

A1[ 

9 

CL 

20 

CET 

A0[ 

10 


19 

I/OS 

1/01 [ 

11 


18 

1/07 

1/02 [ 

12 


17 

1/06 

1/03 C 

13 


16 

1/05 

GND[ 

14 


15 

1/04 


(SOJ) 


PIN NAMES 


l/01~l/08 

CET.CEZ 

WE 

OE 

ypo 

GND 


Address Inputs _ 

Data Inputs/Outputs 
Chip Enable Inputs 
Write Enable Input 
Output Enable Input 

Power (♦5V) _ 

Ground _ 

No Connection 


























TC55B88P/J-10, TC55B88P/J-12 


MAXIMUM RATINGS 


SYMBOL 



ITEM 


Power Supply Voltage 


Input Voltage 


Output Voltage 


Power Oitsipation 


Soldering Temperature‘Tlrre 


Storage Temperature 


Operating Temperature 


DC RECOMMENDED OPERATING CONDITIONS (Ta=0~70“C) 



-O.S-VoD + O.S 


1.0 


260-10 


-65-150 


-10-85 



SYMBOL 


VoD 


PARAMETER 


Power Supply Voltage 


Input High Voltage 


Input Low Voltage 



MAX. 


S.25 


5.5 


Vdo 0-5 


0.8 


* —3V Pulse Width : 10ns 



DC and OPERATING CHARACTERISTICS (Ta = 0-70'C, - 10: Vdd = 5V±5% / -12 :Vdd = 5V+10%) 



SYMBOL 

PARAMETER 

llL 

Input Leakage Current 

bH 


bt 

Output Low Current 

ko 

Output Leakage Current 

boo 

Operating Current 

bosi 


bos: 



TEST CONDITION 


MIN. TYP. MAX. I UNIT 


±10 


VoH » 2.4V _ 


VoL “ 0-4V _ 


tfTsViH or CE2 = Vil or WEsVil or 


tcycles Min cycle 
CFr = V,L and CE2 = V|h 
O ther Inputs = Vih/Vii. 
Iout'OipA 


Vdo = 5.25V -10 


Voo»5.5V 


CET= V,H or CE2 = V|L I VoD = 5.2SV 
Other Inputs sVihATil 


Vdd = 5.5V 


CET= Vdd - 0.2V or CE2 = 0.2V 
Other Inputs=V(jo-0.2V or 0.2V 



CAPACITANCE (Ta = 25*C, f=1.0IVIHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

C|N 

Input Capacitance 

V,n«GND 

CoUT 

Output Capacitance 

Vout»GNO 


NOTE : This parameter is periodically sampled and is not 100% tested. 


D-2 









































































































TC55B88P/J-10, TC55B88P/J-12 


AC CHARACTERISTICS aa»0~70*C(1). -10 : Vdd = 5V±5% / -12 : Vdd = 5V± 10»/4) 
READ CYCLE___ 



PARAMETER 

TC5SB88P/J-10 

TC55888P/J-12 

UNIT 

SYMBOL 

MIN. 

MAX. 

MIN. 

MAX. 

tRC 

Raad Cycle Time 

10 

- 

12 

- 


Ucc 

Address Access Time 

- 

10 

- 

12 


koi 

CET Access Time 

- 

10 

- 

12 


k02 

CE2 Access Time 

- 

10 

- 

12 


k>i 

UEAccess Time 

- 

6 

- 

7 


lOH 

Output Data Hoid Time from Address Change 

3 

- 

3 

- 


kOE 

Output Enable Time fromCETor CE2 

3 

- 

3 

- 


kOD 

Output Disable Time from CET or CE2 

- 

5 

- 

8 


toEE 

Output Enable Time from^ 

1 

- 

1 

- 


toDO 

Output Disable Time fromDE 

- 

5 

- 

6 


tpu 

Chip Selection to Power Up Time 

0 

- 

0 

- 


tpD 

Chip Deselection to Power Down Time 

- 

10 

- 

12 



WRITE CYCLE 


SYMBOL 

PARAMETER 

TC55B88P/J-10 

TC5SB88P/J-12 


MIN. 

MAX. 

MIN. 

MAX. 


twc 

Write Cycle Time 

10 

- 

12 

- 


kw 

Chip Enable to End of Write 

7 

- 

8 

- 


tAS 

Address Set Up Time 

0 

- 

■■1 

- 


tAW 

Address Valid to End of Write 

7 

- 

8 

- 


twP 

Write Pulse Width 

6 

- 

7 

- 

ns 

tWR 

Write Recovery Time 

1 

- 

1 

- 


tDS 

Data Set Up Time 

6 

- 

7 

- 


toH 

Data Hold Time 

0 

- 

0 

- 


tOEW 

Output Enable Time from WE 

1 

- 

1 

- 


toow 

Output Disable Time from WE 

- 

5 

- 

6 



AC TEST CONDITIONS 


Input Pulse Levels 

3.0V/0.0V 

Input Pulse Rise and Fali Time 

3ns 

Input Timing Measurement Reference 
Leveis 

1.SV 

Output Timing Measurement Reference 
Leveis 

1.5V 

Output Load 

Fig. 1 


FigJ. 


I/O gin 
CL-30pF 


T 

I 



I/O pin 
CL=5pF 


T 

I 



(For tcoE. lOEE. *COO. 
loooi loEw and toow) 
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TC55B88P/J -10, TC55B88P/J -12 


TIMING WAVEFORMS 
READ CYCLE ») 



WRITE CYCLE 1 (5) (WE Controlled Write) 















TC55B88P/J-10, TC55B88P/J-12 


WRITE CYCLE 2 (6) (CET Controlled Write) 



WRITE CYCLE 3 (5) (CE2 Controlled Write) 




TC55B88P/J-10, TC55B88P/J-12 


NOTES: 1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 
linear feet per minute. 

2. WE is High for Read Cycle. 

3. Assuming that CET Low transition or CE2 High transition occurs coincident with or 
after WE Low transition, Outputs remain in a high impedance state. 

4. Assuming that CET High transition or CE2 Low transition occurs coincident with or 
prior to WE High transition, Outputs remain in a high impedance state. 

6. Assuming that DE is High for Write Cycle, Outputs are in a high impedance state 
during this period. 

6. These parameters are specified as follows and measured by using the load shown in 


Fig. 1. 



(A) 

tcOE. tOEE. tOEW . 


(B) 

tcOD. tODO. tODW . 
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TC55B88P/J-10, TC55B88P/J-12 


















TC55B88P/J-10, TC55B88P/J-12 


OUTLINE DRAWINGS 

Plastic SOJ(SOJ28-P-300A) 



WEIGHT : 0.83g (TYP.) 


D-8 







TC55B417P/J-10, TC55B417P/J-12 


16,384 WORD x 4 BIT BiCMOS STATIC RAM 
DESCRIPTION 

The TC55B417P/J is a 65,536 bits high speed static random access memory organized as 16,384 words 
by 4 bits using BiCMOS technology, and operated from a single 5 - volt supply. Toshiba's high 
performance device technology provides both high speed and low power features with a maximum 
access time of 10ns / 12ns and maximum operating current of 120mA at minimum cycle time. 

The TC55B417P/J also features an automatic stand - by mode. When deselected by Chip Enable (UE), 
the operating current is reduced to IOhlA.. 

The TC55B417P/J is suitable for use in cache memory where high speed/high density are required. 

The TC65B417P/J is packaged in a 24 pin standard plastic DIP and a 24 pin plastic SOJ, with 0.3 inch 

width for high density assembly. 


FEATURES 

• Fast access time: 

TC55B417P/J-10 

TC55B417P/J-12 

• Low power dissipation: 

Operation 

Standby 

• Fully static operation 

PIN CONNECTION 

TCS5B417P TCS 


lOnsiMAX.) 

12n3(MAX.) 

120mA(MAX.) 
10mA (MAX.) 


1 

^24 

1 VoD 

ASC 


24 

2 

23 

1a9 

A7C 

2 

23 

3 

22 

Iaio 

A6C 

3 

22 

4 

?21 

] All 

ASC 

4 

521 

5 

m 20 

bA12 

A4C 

5 

lu 20 

6 

> '9 

Pa13 

A3C 

6 

> 

7 

is 

pN.C 

A2( 

7 

18 

8 

0. 17 

]|/01 

AlC 

8 

0-17 : 

9 

° '6 

ll/02 

AOC 

9 

2 16 

10 

- 15 

]l/03 

m 

10 

- 15 

11 

14 

11/04 

STC 

11 

14 

12 

13 

3Wf 

gndC 

12 

13 ] 


PIN NAMES 


A0~ A13 


1/01-1/04 




WE 



Address Ir^puts 


Data Inouts / Outputs 


Ohio Enable Inout 


Write Enable Input 


Output Enable Input 


Power (+ 5V) 


Ground 


No Connection 


• 5V single power supply : 

-10 : 5V±5% / -12 ; 5V±10% 

4 Directly TTL compatible : 

All Inputs and Outputs 

• Output buffer control : OE 

• Package : TC55B417P : DIP24-P-300B 

TC55B417J ; SOJ24-P-300A 

BLOCK DIAGRAM 


MEMORY 
CELL ARRAY 
256x64x4 
(65,536) 


1 

COLUMN I/O 
CIRCUIT 


COLUMN 

DECODER 




























TC55B417P/J-10, TC55B417P/J-12 


MAXIMUM RATINGS 



DC RECOMMENDED OPERATING CONDITIONS (Ta = 0~70"C) 



. -3V Pulse Width : 10ns 


DC and OPERATING CHARACTERISTICS {Ta = 0~70'C, -10 ; Vdd = 5V±5%/ -12 : Vdd = 5V±10%) 



SYMBOL 

PARAMETER 

l|L 

Input Leakage Current 

lOH 

Output High Current 

•OL 

Output Low Currant 

Ilo 

Output Leakage Current 

lODO 

Operating Current 

Iddsi 

Standby Current 

loos 2 


TEST CONDITION 


TYP. MAX. UNIT 



V,n«0-Vdo 


VoH = 2.4V 


Vol«0.4V 


tcyele . Min cycle, CE » V,i I ^ 5 jjy 
louts 0mA 

Other Inputs 8 Vih/Vil 


CE=Vih 

Other Inputs 5 »V|h/Vii. 


CE=Voo-0.2V 

Other Inputs® Voo-0.2V or 0.2V 


VppsS.SV 


Voo = 5.25V 


Vdo = 5.5V 


CAPACITANCE aa^aS’C, f=1.0IVlH2) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

CiN 

Input Capacitance 

Vin = GN0 

5 

PF 

COUT 

Output Capacitance 

Vout=GNO 

7 

pF 


Note : This parameter is periodically sampled and is not 100% tested. 
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TC55B417P/J-10, TC55B417P/J-12 


AC CHARACTERISTICS (Ta = 0~70*C W, -10 : Vdd = 5V + 5?4 / - 12 : Vdd » 5V + 10?4) 
READ CYCLE ___ , 



PARAMETER 

TC55B417P/J-10 

TC55B417P/J-12 


SYMBOL 

MIN. 

MAX. 

MIN. 

MAX. 


tRC 

Read Cycle Time 

10 

- 

12 

- 


tACC 

Address Access Time 

- 

10 

- 

12 


tco 

Chip Enable Access Time 

- 

10 

- 

12 


tOE 

Output Enable Access Time 

- 

6 

- 

7 


tcOE 

Output Enable Time from ZE 

3 

- 

3 

- 


kOD 

Output Disable Time from CE 

- 

5 

- 

6 

n$ 

k)EE 

Output Enable Time from CE 

1 

- 

1 

- 


tooo 

Output Disabie Time from E5E 

- 

5 

- 

6 


tOH 

Output Data Hold Time from Address Change 

3 

- 

3 

- 


tpu 

Chip Selection to Power Up Time 

0 

- 

0 

- 


tpo 

Chip Deselection to Power Down Time 

- 

10 

- 

12 



WRITE CYCLE 



PARAMETER 

TC55B417P/J-10 

TC55B417P/J-12 

UNIT 

SYMBOL 

MIN. 

MAX. 

MIN. 

MAX. 

LwC 

Write Cycle Time 

10 

- 

12 

- 


twP 

Write Pulse Width 

6 

- 

7 

- 


tAW 

Address Valid to End of V'/rite 

7 

- 

8 

- 


tew 

Chip Enable to End of Write 

7 

- 

8 

- 


Us 

Address Set Up Time 

0 

- 

0 

- 

ns 

twR 

Write Recovery Time 

1 

- 

1 

- 


tOEW 

Output Enable Time from WE 

1 

- 

1 

- 


toow 

Output Disable Time from wE 

- 

5 

- 

6 


^05 

Data Set Up Time 

6 

- 

7 

- 


toH 

Data Hold Time 

0 

- 

0 

- 



AC TEST CONDITIONS Fig. 1 



(For tcoE> *OEe. *cod. 


Input Pulse Levels 

3.0V/O.OV 

Input Pulse Rise and Fall Time 

3ns 

Input Timing Measurement 
Reference Levels 

1.5V 

Output Timing Measurement 
Reference Levels 

1.SV 

Output Load 

Fig. 1 
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TC55B417P/J-10, TC55B417P/J-12 


TIMING WAVEFORMS 



WRITE CYCLE 1 (5) (W Controlled Write) 

twc 



WRITE CYCLE 2 (5) (CE Controlled Write) 
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TC55B417P/J -10, TC55B417P/J -12 


Note: 1. W£) is High for Read Cycle. 

2. Assuming that CE Low transition occurs coincident with or after W Low transition, 
outputs remain in a high impedance state. 

3. Asstuning that CE High transition occurs coincident with or prior to WE High transition, 
outputs remain in a high impedance state. 

4. The Operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 
linear feet per minute. 

5. The CE input can be held on low(ViL)in write cycle. 

6. These parameters are specifled as follows and measured by using the load shown in Fig. 

1 . 

(A) tcOE. toEE. toEW . Output Enable Time 

(B) tcODi toDO. tODW . Output Disable Time 
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TC55B464P/J-10. TC55B464P/J-12, TC55B464P/J- 


65,536 WORD x 4 BIT Bi CMOS STATIC RAM 


PRELIMINARY 


DESCRIPTION 

The TC55B464P/J is a 262,144 bits high speed static random access memory organized as 65,536 words 
by 4 bits using BiCMOS technology, and operated from a single 5-volt supply. Toshiba’s BiCMOS 
technology and advanced circuit form provides high speed feature. 

The TC55B464P/J has low power feature with device control using Chip Enable (CE). 

The TC66B464P/J is suitable for use In cache memory where high speed is required. All Inputs and 
Outputs are directly TTL compatible. 

The TC65B464P/J is packaged in a 24 pin standard DIP and SOJ with 300 mil width for high density 
surface assembly. 

FEATURES 

• Fast access time : • 5V single power supply : 5V±10% 

TC55B464P/J-10 10ns(MAX.) • Fully static operation 

TC55B464P/J-12 12ns(MAX.) • All Inputs and Outputs : TTL compatible 

TC55B464P/J-15 15ns(MAX.) • Package TC55B464P : DIP24-P-300B 

• Low power dissipation TC55B464J : SOJ24—P—300A 

Operation: TC55B464P/J-10 140mA(MAX.) 

TC55B464P/J-12 140mA(MAX.) 

TC55B464P/J-15 140mA(MAX.) 

Standby : 15mA(MAX.) 

PIN CONNECTION BLOCK DIAGRAM 


TC55B464P 


A8[ 

1 


24 

Vdo 

A7[ 

2 


23 

lAIS 

A6[ 

3 


22 

A14 

A5[ 

4 

§ 

21 

A13 

A4[ 

5 

iU 

20 

1A12 

A3[ 

6 

— 

19 

All 

A2[ 

7 

> 

18 

A10 

Alt 

8 

CL 

17 

1/01 

AOt 

9 

O 

16 

1/02 

A9[ 

10 

H 

15 

1/03 

CEt 

11 


14 

1/04 

GNDC 

12 


13 

IWE 


(DIP) 


TC55B464J 


ABC 

T" 

— 


Vdd 

A7[ 

2 


23 

A15 

A6C 

3 


22 

A14 

A5C 

4 

§ 

21 

A13 

A4C 

5 

UJ 

20 

A12 

A3[ 

6 

— 

19 

All 

A2[ 

7 


18 

AID 

Alt 

8 

CL 

17 

1/01 

AOt 

9 

O 

16 

1/02 

A9t 

10 


15 

1/03 

CEt 

11 


14 

1/04 

GNDt 

12 


’v 

WE 


(SOJ) 




WE 

VpD 

GNO 


CE 




TC55B464P/J-10, TC55B464P/J-12, TC55B464P/J -15 


MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNIT 

VoD 

Power Supply Voltage 

- 0.5~7.0 

V 

ViN 

Input Voltage 

-2.0~7.0 

V 

V|/0 

Input/Output Voltage 

-0.5*~Vdd + 0.S 

V 

Pd 

Power Dissipation 

1.0 

w 

Tsolder 

Soldering Temperature • Time 

260-10 

•C-see 

l^jtrg 

Storage Temperature 

-6S~150 

•c 

^opr 

Operating Temperature 

-10-85 

•c 


* : -3V with a pulse width of 10ns 


DC RECOMMENDED OPERATING CONDITIONS (Ta = O-yO'C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

Voo 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

ViH 

Input High Voltage 

2.2 

- 

Vdd*0.5 

V 

V|L 

Input Low Voltage 

-O.S* 

- 

0.8 

V 


* : -SV with a pulse width of 10ns 


DC and OPERATING CHARACTERISTICS (Ta = 0~70 °C,Vdd = 5V ± 10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

l|L 

Input Leakage Current 

V|N = 0~VoD 

- 

- 

+ 10 


Ilo 

Output Leakage Current 

CF=V)h orWE = V|L, VoUT = 0— Vd£> 

- 

- 

±10 


■oh 

Output High Current 

Voh = 2.4V 

-4 

- 

- 

mA 

lOL 

Output Low Current 

Voi. = 0.4V 

8 

- 

- 

mA 

boo 

Operating Current 

tcycles Min cycle 

CE=V|l 

Other Inputs = Vih/Vil. bur = OntA 

■ 

■ 

140 

mA 

best 


CE»V,h 

Other Inputs = V|H or Vn. 

■ 

■ 

30 

mA 

bos: 

Standby Current 

CE=Vod-0.2V 

Other Inputs = Voo - 0.2V or 0.2V 

■ 

■ 

15 
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TC55B464P/J-10, TC55B464P/J-12, TC55B464P/J-15 


CAPACITANCE (Ta = 25°C, f = 1 .OMHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

CiN 

Input Capacitance 

GND 

6 

PF 

Ci/o 

Input/Output Capacitance 

Vro = GND 

8 

PF 


Note: This parameter is periodically sampled and is not 100% tested. 


OPERATION MODE 

CE 

WE 

1/01-1/04 

POWER 

Read 

L 

H 

Output 

■ooo 

Write 

L 

L 

Input 

boo 

Standby 

H 


High Impedance 

bos 


♦ : H or L 
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AC CHARACTERISTICS (Ta = 0~70'’C (1), Vdd = 5V±10%) 
READ CYCLE 


SYMBOL 

PARAMETER 



TC558464P/J-15 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

tRC 

Read Cycle Time 

10 

- 

12 

- 

15 

- 

n$ 

Ucc 

Address Access Time 

- 

10 

- 

12 

- 

15 

ns 

tco 

Cf Access Time 

- 

10 

IBI 

12 

- 

15 

ns 

tOH 

Output Data Hold Time from Address 
Change 

3 

- 

3 

■ 

3 

- 

ns 

tCOE 

Output Enable Time from Cl 

3 

- 

3 

- 

3 

- 

ns 

kOD 

Output Disable Time from CE 

- 

5 

- 

6 

- 

6 

ns 

tpu 

Chip Selection to Power Up Time 

0 

- 

n 

- 

0 

- 

ns 

tpD 

Chip Deselection to Power Down Time 

- 

10 

- 

12 

- 

15 

ns 


WRITE CYCLE 


SYMBOL 

PARAMETER 

TC55B464P/J-10 

TC5SB464P/J-12 

TC5SB464P/J-15 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

Iwc 

Write Cycle Time 

10 

- 

12 

- 

15 

- 

ns 

tew 

Chip Enable to End of Write 

7 

Bi 

8 

- 

9 

- 

ns 

Us 

Address Set Up Time 

0 

- 

0 

- 

0 

- 

ns 

tAW 

Address Valid to end of write 

mm 

- 

8 

- 

9 

- 

ns 

twp 

Write Pulse Width 

6 

- 

Bi 

- 

8 

- 

ns 

tWR 

Write Recovery Time 

1 

- 

1 

- 

1 

- 

ns 

tos 

Data Set Up Time 

6 

- 

7 

- 

8 

- 

ns 

tOH 

Data Hold Time 

0 

- 

Bi 

- 

■i 

- 

ns 

tOEW 

Output Enable Time from WE 

■■ 

- ■ 

1 

- 

1 

- 

ns 

toow 

Output Disable Time from WE 

- 

5 

- 

6 

- 

E 

ns 


AC TEST CONDITIONS 


Input Pulse Levels 

3.0V/0.0V 

Input Pulse Rise and Fall Time 

3ns 

Input Timing Measurement 
Ref-erence Levels 

1.5V 

Output Timing Measurement 
Reference Levels 

1.5 V 

Output Load 

Fig. 1 
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TC55B464P/J-10, TC55B464P/J-12, TC55B464P/J -15 


TIMING WAVEFORMS 

READ CYCLE (2) 



WRITE CYCLE 1 (WE Controlled Write) 
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Note: 1. The operating temperature ( Ta) is guaranteed with transverse air flow exceeding 400 linear 
feet per minute. 

2. WE is High for Read Cycle. 

3. Assuming that CE Low transition occurs coincident with or after WE Low transition. 
Outputs remain in a high impedance state. 

4. Assuming that CE High transition occurs coincident with or prior to WE High transition, 
Outputs remain in a high impedance state. 

5. These parameters are specified as follows and measured by using the load shown in Fig. 1. 

(A) tcoE. toEW . Output Enable Time 

(B) tcoD. toDW . Output Disable Time 
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65,536 WORD x 4 BIT BiCMOS STATIC RAM PRELIMINARY 

DESCRIPTION 

The TC55B465P/J is a 262,144 bits high speed static random access memory organized as 65,536 words 
by 4 bits using BiCMOS technology, and operated from a single 5-volt supply. Toshiba's BiCMOS 
technology and advanced circuit form provides high speed feature. 

The TC55B465P/J has low power feature with device control using Chip Enable (CE) , and has Output 
Enable Input (OB) for fast memory access. 

The TC55B466P/J is suitable for use in cache memory where high speed is required. All Inputs and 
Outputs are directly TTL compatible. 

The TC55B466P/J is packaged in a 28 pin standard DIP and SOJ with 300 mil width for high density 
surface assembly. 

FEATURES 

•Fast access time; 

TC55B465P/J-10 
TC56B465P/J-12 
TC55B465P/J-15 
•Low power dissipation 

Operation : TC55B465P/J-10 
TC55B465P/J-12 
TC55B465P/J-15 
Standby : 


• 5V single power supply : 5V±10% 

10ns (MAX.) • Fully static operation 

12ns (MAX.) • All Inputs and Outputs : TTL compatible 
15ns (MAX.) • Output buffer control : SE 

• Package 

140mA (MAX.) TC55B465P: DIP28 -P - 300B 

140mA (MAX.) TC55B465J: SOJ28-P-300A 

140mA (MAX.) 

15mA (MAX.) 


PIN CONNECTION 


BLOCK DIAGRAM 


TC55B465P TC55B465J 

N.C.dT^''^^VoD N.C.^1 2ibVoD 

A15[ 2 271A14 A15[ 2 27]A14 

ABC 3 261A13 A8[ 3 261A13 

A7[ 4 251A9 A7[ 4 25]A9 

A6[ 5 f 24]A10 ABC 5 f 24]A10 

A5C 6 “ 231AU A5C 6 “ 23]A11 

A4C 7 > 221A12 A4C 7 > 223A12 

A3C 8 211N.C, A3C 8 21 iN.C. 

A2C 9 201N.C. A2C 9 ^ 20]N.C. 

A1C10° 1911/01 AlCloll 1911/01 

AOCll — 1811/02 AOC 11 “ 1811/02 

CEC12 1711/03 CEC 12 1711/03 

OTC13 1611/04 SEC 13 1611/04 

GNDC14 ISlWE GNDC 14 15lWE 


(DIP) 

(SOJ) 

PIN NAMES 


A0--A15 

Address Inputs 

l/01~l/04 

Data Inputs/Outputs 

EE 

Chip Enable Input 

wE 

Write Enable Input 

SE 

Output Enable Input 

VoD 

Power (+ 5V) 

GND 

Ground 

N.C. 

No Connection 
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MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNIT 

Voo 

Power Supply Voltage 

-0.5-7.0 

V 

V|N 

Input Voltage 

-2.0~7.0 

V 

V|/o 

Input/Output Voltage 

-0.5*~Voo + 0.5 

V 

Pd 

Power Dissipation 

1.0 

W 

T$older 

Soldering Temperature • Time 

260-10 

•C-sec 

T$trg 

Storage Temperature 

-65~150 

•c 

Topr 

Operating Temperature 

-10-85 

♦c 


♦ : -3V with a pulse width of 10ns 

DC RECOMMENDED OPERATING CONDITIONS {Ta=0~70'’C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

Vdd 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

VlH 

Input High Voltage 

2.2 

- 

Voo+ 0.5 

V 

VlL 

Input Low Voltage 

B1 


0.8 

V 


*: -3V with a pulse width of lOns 


DC and OPERATING CHARACTERISTICS (Ta = 0~70°C, Vdd = 5V±10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

lit 

Input Leakage Current 

V|N = 0—Voo 

- 

- 

±10 

aA 

Ilo 

Output Leakage Current 

Cf=V|H or?5E=ViH orWE=V|L, Vout = 0-~Vdd 


- 

±10 


lOH 

Output High Current 

Voh = 2.4V 

B 

- 

- 

mA 

lot 

Output Low Current 

Vol = 0.4V 

8 

1^1 

- 

mA 

boo 

Operating Current 

tcycle = Min cycle, Cf=V il 

Other Inputs = Vih / Vil, but = OniA 

■ 

■ 

140 

mA 

bosi 


?f=ViH 

Other Inputs sV|H or Vlt 

■ 

■ 

30 

mA 

bos 2 

Standby Current 

VpD“0.2V 

Other Inputs « Voo - 0.2V or 0.2V 

■ 

■ 

15 
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CAPACITANCE (Ta = 25‘’C, f=1.0MH2) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

C|N 

Input Capacitance 

V|n°=GND 

6 

Pf 

C|/o 

InpuVOutput Capacitance 

Vuo = GND 

8 

PF 


Note : This parameter Is periodically sampled and is not 100°/i tested. 

OPERATING MODE 


OPERATION MODE 

n 

SE 

Wf 

1/01-1/04 

POWER 

Read 

L 

L 

H 

Output 

IpDO 

Write 

L 

* 

L 

Input 

boo 

Output Disable 

L 

H 

H 

High Impedance 

boo 

Standby 

H 

* 

* 

High Impedance 

bos 
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AC CHARACTERISTICS (Ta = 0~70'’C(1) ^ VpD = 5V ± 10%) 


READ CYCLE 


SYMBOL 

PARAMETER 

TC5SB465P/J-10 

TC55B465P/J-12 

TC55B4E5P/J-15 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

tRC 

Read Cycle Time 

10 

- 

12 

- 

15 

- 

n$ 

tACC 

Address Access Time 

- 

10 

- 

12 

- 

IS 

ns 

tco 

CE Access Time 

- 

10 

- 

12 

- 

15 

ns 

toE 

5E Access Time 

- 

5 

- 

e 

- 

8 

ns 

tOH 

Output Data Hold Time from Address 
Change 

3 

- 

3 

- 

3 

- 

ns 

tCOE 

Output Enable Time from CE 

3 

- 

3 

- 

3 

- 

ns 

kOD 

Output Disable Time from CE 

- 

5 

- 

E 

- 

E 

ns 

tOEE 

Output Enable Time from OE 

1 

- 

1 

- 

1 

- 

ns 

toDO 

Output Disable Time from OE 

- 

5 

- 

E 

- 

E 

ns 

tpu 

Chip Selection to Power Up Time 

0 

- 

0 

- 

0 

- 

ns 

tpo 

Chip Deselection to Power Down Time 

- 

10 

- 

12 

- 

15 

ns 


WRITE CYCLE 


SYMBOL 

PARAMETER 


TC55B4E5P/J-12 

TC55B4ESP/J-15 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

twc 

Write Cycle Time 

10 

- 

12 

- 

15 

- 

ns 

few 

Chip Enable to End of Write 

7 

- 

S 

- 

9 

- 

ns 

tAS 

Address Set Up Time 


- 

0 

- 

umiiQH 

- 

ns 

^Aw 

Address Valid to end of write 

7 

- 

8 

- 

9 

- 

ns 

twp 

Write Pulse Width 

E 

- 

7 

- 

8 

- 

ns 

twR 

Write Recovery Time 

1 


1 

- 

1 

- 

ns 

tos 

Data Set Up Time 

E 

- 

7 

- 

8 

- 

ns 

tOH 

Data Hold Time 

0 

- 

0 

- 

0 

- 

ns 

tOEW 

Output Enable Time from WE 

1 

- 

1 

- 

1 

- 

ns 

toow 

Output Disable Time from WE 

- 

5 

- 

E 

- 

5 

ns 


AC TEST CONDITIONS 


Input Pulse Levels 

3.0V/0.0V 

Input Pulse Rise and Fall Time 

3ns 

Input Timing Measurement 
Ref-erence Levels 

1.5V 

Output Timing Measurement 
Reference Levels 

1.5V 

Output Load 

Fig. 1 




( For tcoE. <OEE. kOD. 
toDO- View and toow) 
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TIMING WAVEFORMS 
READ CYCLE (2) 



WRITE CYCLE! (5) {WE Controlled Write) 
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NOTE: 1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear 
feet per minute. 

2. WE is High for Read Cycle. 

3. Assuming that CE Low transition occurs coincident with or after WE Low transition, Outputs 
remain in a high impedance state. 

4. Assuming that CE High transition occurs coincident with or prior to WE High transition, Outputs 
remain in a high impedance state. 

5. Assuming that UE is High for Write Cycle, Outputs are in a high impedance state during this 
period. 

6. These parameters are specified as follows and measured by using the load shown in Fig.l. 

(A) tcOE. toEE. toEW . Output Enable Time 

(B) tcOD. toDO. tODW . Output Disable Time 
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OUTLINE DRAWINGS 
Plastic SOJ {SOJ28-P-300A) 


UNIT in mm 


28 IS 



18.84 MAX 





WEIGHT : 0.83g (Typ.) 
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32,768 WORD x 8 BIT BiCMOS STATIC RAM PRELIMINARY 

DESCRIPTION 

The TC55B328P/J is a 262,144 bits high speed static random access memory organized as 32,768 words 
by 8 bits using BiCMOS technology, and operated from a single 5-volt supply. Toshiba's BiCMOS 
technology and advanced circuit form provide high speed feature. 

The TC55B328P/J has low power feature with device control using Chip Enable (CE), and has Output 
Enable Input (OE) for fast memory access. 

The TC55B328P/J is suitable for use in cache memory where high speed is required. All Inputs and 
Outputs are directly TTL compatible. 

The TC55B328P/J is packaged in a 28 pin standard DIP and SOJ with 300 mil width for high density 
surface assembly. 

FEATURES 

• Fast access time : • 5V single power supply : 5V±10% 

TC55B328P/J -10 10ns (MAX.) • Fully static operation 

TC55B328P/J-12 12ns (MAX.) • All Inputs and Outputs : TTL compatible 

TC55B328P/J-15 15ns (MAX.) • Output buffer control :U1 

• Low power dissipation • Package 

Operation; TC55B328P/J-10 170mA(MAX.) TC55B328P:DIP28-P-300B 

TC55B328P/J-12 170mA (MAX.) TC55B328J: SOJ28-P-300A 

TC55B328P/J-15 170mA (MAX.) 

Standby : 15mA (MAX.) 


PIN CONNECTION 


BLOCK DIAGRAM 


TC55B328P TC55B328J 


A14t 

1 


28 

IVoo 

A14[ 

"l 

28 

Vdd 

A12[ 

2 


27 

IWE 

A121 

2 

27 

WE 

A7[ 

3 


26 

IA13 

A7[ 

3 

26 

jA13 

A6[ 

4 


25 

AS 

A6[ 

4 

25 

IAS 

A5[ 

5 

§ 

24 

A9 

A5[ 

5 ? 

24 

A9 

A4[ 

6 

UJ 

23 

All 

A4[ 

6 

23 

All 

A3[ 

7 

> 

22 

m 

A3[ 

7 > 

22 

1(5E 

A2[ 

8 


21 

A10 

A2[ 

8 

21 

A10 

Al[ 

9 

Q. 

20 

CE 

A1[ 

9 ^ 

20 

Cl 

A0[ 

10 


19 

1/08 

A0[ 

10° 

19 

1/08 

1/01 [ 

11 


18 

1/07 

1/01 [ 

11 

18 

1/07 

1/02 [ 

12 


17 

1/06 

1/02 C 

12 

17 

1/06 

1/03 [ 

13 


16 

1/05 

1/03 C 

13 

16 

1/05 

GND[ 

14 


15 

1/04 

GND[ 

14 

15| 

1/04 


(DIP) (SOJ) 


PIN NAMES 
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TC55B328P/J-10, TC55B328P/J-12, TC55B328P/J-15 


MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNIT 

Vdd 

Power Supply Voltage 

-0.5-7.0 

V 

ViN 

Input Voltage 

-2.0~7.0 

V 

Vi/o 

Input/Output Voltage 

-0.5*~Vdd + 0.5 

V 

Pp 

Power Dissipation 

1.0 

W 

^solder 

Soldering Temperature • Time 

260-10 

•C-sec 

T'strg 

Storage Temperature 

-6S~150 

•c 

"^opr 

Operating Temperature 

-10~8S 

•c 


*: -3V with a pulse width of 10ns 


DC RECOMMENDED OPERATING CONDITIONS (Ta = O-yO'C) 


SYMBOL 

PARAMETER 

Vdd 

Power Supply Voltage 

V|H 

Input High Voltage 

V|L 

Input Low Voltage 



DC and OPERATING CHARACTERISTICS (Ta = O-yO'C, VpD = 5V + 10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

lit 

Input Leakage Current 

V|n = 0-Vdd 

- 

- 

+ 10 

/iA 

■lo 

Output Leakage Current 

^sV|H or^sViH orWEsViL, VouT = 0"'Voo 

- 

- 

+ 10 

aA 

lOH 

Output High Current 

Voh = 2.4V 

B 

- 

- 

mA 

lOL 

Output Low Current 

Vol = 0.4V 

8 

HI 

- 

mA 

Iddo 

Operating Current 

tcycle = Min cycle, Ce = Vil 

Other Inputs=V| h/V| i,lout = 0mA 

■ 

■ 

170 

mA 

Iposi 

Standby Current 

CE=Vih 

Other Inputs s V|h or Vn. 

■ 

■ 

30 

mA 

loos 2 

CE=Vdd-0.2 V 

Other Inputs = Vdd - 0.7V or 0.2V 

■ 

■ 

15 
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TC55B328P/J-10, TC55B328P/J-12, TC55B328P/J-15 


CAPACITANCE (Ta = 25°C, f= 1.0MHz) 


SYMBOL 

PARAMETER 

TEST CONDiTiON 

MAX. 

UNiT 

C,N 

input Capacitance 

V|n = GNO 

6 

PF 

Cuo 

input/Output Capacitance 

V|«)=GND 

8 

PF 


Note;This parameter is periodicaiiy sampied and is not 100% tested. 

OPERATING MODE 


OPERATiON MODE 

Ce 

m 

wE 

1/01-1/08 

POWER 

Read 

L 

L 

H 

Output 

Idoo 

Write 

L 

* 

L 

Input 

Iddo 

Output Disable 

L 

H 

H 

High Impedance 

Iddo 

Standby 

H 

* 

* 

High Impedance 

bos 













































TC55B328P/J-10, TC55B328P/J-12, TC55B328P/J-15 


AC CHARACTERISTICS (Ta = 0~70*C Vdd = 5V + 10%) 


READ CYCLE 


SYMBOL 

PARAMETER 

TC5SB328P/J-10 

TC55B328P/J-12 

TC55B328P/J-15 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

^RC 

Read Cycle Time 

10 

- 

12 

- 

15 

- 

ns 

tACC 

Address Access Time 

- 

10 

- 

12 

- 

IS 

^CO 

Cf Access Time 

- 

10 

- 

12 

- 

15 

tOE 

OE Access Time 


5 

- 

6 

- 

8 

tOH 

Output Data Hoid Time from Address Change 

3 

- 

3 

- 

3 

- 

koE 

Output Enable Time from SE 

3 

- 

3 

- 

3 

- 

koo 

Output Disable Time from CE 


5 

- 

6 

- 

6 

tOEE 

Output Enabie Time from (3E 

1 

- 

1 

- 

1 

- 

koo 

Output Disabie Time from (3E 

- 

5 

- 

6 

- 

6 

tpu 

Chip Selection to Power Up Time 

0 

- 

0 

- 

0 

- 

tpo 

Chip Deselection to Power Down Time 

- 

10 

- 

12 

- 

15 


WRITE CYCLE 


SYMBOL 

PARAMETER 

TCSSB328P/J -10 

TC5SB328P/J -12 

TC55B328P/J-1S 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

twc 

Write Cycle Time 

10 

- 

12 

- 

15 

- 

ns 

kw 

Chip Enable to End of Write 

7 

- 

8 

- 

9 

- 

tAS 

Address Set Up Time 

0 

- 

0 

- 

0 

- 

t&w 

Address Valid to End of Write 

7 

- 

8 

- 

9 

- 

twp 

Write Pulse Width 

6 

- 

7 

- 

8 

- 

twR 

Write Recovery Time 

1 

- 

1 

- 

1 

- 

tos 

Data Set Up Time 

6 

-• 

7 

- 

8 

- 

tOH 

Data Hold Time 

0 

- 

0 

- 

0 

- 

tOEW 

Output Enable Time from WE 


- 

1 

- 

1 

- 

kow 

Output Disable Time from WE 

- 

5 

- 

6 

- 

6 


AC TEST CONDITIONS 


Input Pulse Levels 

3.OV/0.OV 

Input Pulse Rise and Fall Time 

3ns 

Input Timing Measurement Reference 
Levels 

1.SV 

Output Timing Measurement Refer¬ 
ence Levels 

1.5V 

Output Load 

Fig.1 


Fiq.1 



(For tcOE. tOEEi kOD. toDO. 
toEW arid toDw) 
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TC55B328P/J-10, TC55B328P/J-12, TC55B328P/J-15 


TIMING WAVEFORMS 
READ CYCLE (2) 



WRITE CYCLE1 (5) (WE Controlled Write) 













TC55B328P/J-10, TC55B328P/J-12, TC55B328P/J-15 
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TC55B328P/J-10, TC55B328P/J-12, TC55B328P/J-15 


NOTE: 


CE, 


1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear 
feet per minute. 

2. WE is High for Read Cycle. 

3. Assuming that CE Low transition occurs coincident with or after WE Low transition, 
Outputs remain in a high impedance state. 

4 Assvuning that High transition occurs coincident with or prior to WE High transition, 
Outputs remain in a high impedance state. 

5. Assuming that UE is High for Write Cycle, Outputs are in a high impedance state during 
this period. 

6. These parameters are specified as follows and measured by using the load shown in Fig.l. 

(A) tcOEi toEE. toEW . Output Enable Time 

(B) tcOD, toDO. toDW . Output Disable Time 


OE 

WE 

Dour 
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TC55B328P/J-10, TC55B328P/J-12, TC55B328P/J-15 


















TC55B328P/J-10, TC55B328P/J-12, TC55B328P/J-15 



WEIGHT : 0.83g (Typ.) 
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PRELIMINARY 



32,768 WORD X 9 BIT BiCMOS STATIC RAM 
DESCRIPTION 

The TC55B329P/J is a 294,912 bits high speed static random access memory organized as 32,768 words 
by 9 bits using BiCMOS technology, and operated from a single 5-volt supply. Toshiba's BiCMOS 
technology and advanced circuit form provides high speed feature. 

The TC55B329P/J has low power feature with device control using Chip Enable (CE1/CE2), and has 
Output Enable Input (OE) for fast memory access. 

The TC55B329P/J is suitable for use in cache memory where high speed is required, All Inputs and 
Outputs are directly TTL compatible. 

The TC55B329P/J is packaged in a 32 pin standard DIP and SOJ with 300 mil width for high density 
surface assembly. 


FEATURES 


• Fast access time: 

TC55B329P/J-10 

TC55B329P/J-12 

TC55B329P/J-15 

• Low power dissipation 

Operation: TC55B329P/J-10 
TC56B329P/J-12 
TC55B329P/J-15 

Standby : 


10ns (MAX.) 
12ns (MAX.) 
15ns (MAX.) 

170mA (MAX.) 
170mA (MAX.) 
170mA (MAX.) 
15mA (MAX.) 


• 5V single power supply : 5V±10% 

• Fully static operation 

• All Inputs and Outputs : TTL compatible 

• Output buffer control : CE 

• Package 

TC65B329P : DIP32-P-300 
TC55B329J : SOJ32-P-300 


PIN CONNECTION 


BLOCK DIAGRAM 


TC55B329P 


TC55B329J 


N.C.1 
N.C.C 
ABC 
A7[ 
A6C 
A5[ 
A4C 
A3C 
A2C 
A1C 
AOC 
1/01 C 
1/02 C 
1/03 C 
1/04 C 
GNDC 


1 

2 

3 

4 

5 

7 ^ 

8 - 

9 ^ 

10 a. 

11 O 

12 C 

13 

14 

15 

16 


32]Vdd 
31 ]A14 
30 ]^ 
29 3 WE 
28 3A13 
27 3A9 
26 3A10 
25 3All 
24]?5E 
231A12 
221CIT 
21 ] 1/09 
20 ] 1/08 
19 31/07 
18 31/06 
17 31/05 



GNDCl 


(DIP) 


(SOJ) 


PIN NAMES 


A0-A14 

Address Inputs 

1/01-1/09 

Data Inputs/Outputs 

CET, CE2 

Chip Enable Inputs 

wf 

Write Enable Input 

OE 

Output Enable Input 

VoD 

Power (+ SV) 

GND 

Ground 

N.C. 

No Connection 
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TC55B329P/J-10, TC55B329P/J-12, TC55B329P/J-15 


MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNIT 

VoD 

Power Supply Voltage 

-0.5--7.0 

V 

V|N 

Input Voltage 

-2.0-7.0 

V 

Vto 

Input/Output Voltage 

-O.S*~Vdd + 0.5 

V 

Pd 

Power Dissipation 

1.0 

W 

'^solder 

Soldering Temperature ■ Time 

260-10 

•C-sec 

T$trg 

Storage Temperature 

-65~150 

•c 

"^Opf 

Operating Temperature 

-10-85 

•c 


* : -3V with a pulse width of lOns 


DC RECOMMENDED OPERATING CONDITIONS (TasO-yO'C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

VoD 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

V|H 

Input High Voltage 

2.2 

- 

Vdd + 0.5 

V 

V|L 

Input Low Voltage 

-0.5* 

- 

0.8 

V 


* : -3V with a pulse width of 10ns 


DC and OPERATING CHARACTERISTICS (Ta = 0~70“C, VpD = 5V ± 10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

l|L 

Input Leakage Current 

V|N = 0~VoD 

■■ 


±10 

pA 

Ilo 

Output Leakage Current 

CET s V|h or CE2 s Vjl or 0? * V|h or Wf=V il 

VouT = 0-^VoD 

■ 

■ 

±10 

aA 

lOH 

Output High Current 

Voh = 2.4V 

Bi 

- 

- 

mA 

lOL 

Output Low Current 

Vol = 0.4V 

8 

- 

- 

mA 

■ODO 

Operating Current 

tcyde = Min cycle, CFr=Vn.and CE2 ssV|h 

Other Inputs sV|hA/il, louts 0mA 

■ 

B 

170 

mA 

■ODSI 

Standby Current 

CE1« V(H or CE2 b 

Other Inputs * V|h or V|‘l 

■ 

B 

30 

mA 

IdOS2 

CET a Vdd - 0.2 V or CE2 = 0.2V 

Other Inputs = Vdd - 0.2V or 0.2V 

■ 

B 

15 
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TC55B329P/J-10, TC55B329P/J-12, TC55B329P/J-15 


CAPACITANCE (Ta = 25‘’C, f=1.0MHZ) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

C|N 

Input Capacitance 

V||g = GNO 

6 

pf 

Cirt) 

input/Output Capacitance 

Vro = GND 

8 

PF 


Note:This parameter is periodically sampied ar>d is not 100% tested. 


OPERATING MODE 


OPERATION MODE 

err 

CE2 

Of 

Wf 

l/01~l/09 

POWER 

Read 

L 

H 

L 

H 

Output 

boo 

Write 

L 

H 

• 

L 

Input 

boo 

Output Disable 

L 

H 

H 

H 

High Impedance 

boo 

Standby 

H 

* 

* 

* 

High Impedance 

bos 

* 

L 

«k 

« 

High Impedance 

bos 

















































TC55B329P/J-10, TC55B329P/J-12, TC55B329P/J -15 


AC CHARACTERISTICS (Ta = 0--70°C^’\VDD = 5V+10%) 

READ CYCLE 




TC5SB329P/J-10 

TCSSB329P/J -12 

TC55B329P/J-15 

UNIT 

SYMBOL 

PARAMETER 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

tRC 

Read Cycle Time 

10 

- 

12 

- 

15 

- 


tACC 

Address Access Time 

- 

10 

- 

12 

- 

IS 


tcoi 

err Access Time 

- 

10 

- 

12 

- 

15 


tC02 

CE2 Access Time 

- 

10 

- 

12 

- 

15 


toE 

Se Access Time 

- 

5 

- 

6 

- 

8 


tOH 

Output Data Hold Time from Address Change 

3 

- 

3 

- 

3 

- 


tCOE 

Output Enable Time from CE1 or CE2 

3 

- 

3 

- 

3 

- 


tcOD 

Output Disable Time from CfT or CE2 

- 

5 

- 

6 

- 

6 


tOEE 

Output Enable Time from 51 

1 

- 

1 

- 

1 

- 


tooo 

Output Disable Time from 5E 

- 

5 

- 

6 

- 

6 


tpu 

Chip Selection to Power Up Time 

0 

- 

0 

- 

0 

- 


tpo 

Chip Deselection to Power Down Time 

- 

10 

- 

12 

- 

15 



WRITE CYCLE 


SYMBOL 

PARAMETER 

TC5SB329P/J-10 

TC5SB329P/J-12 

TC55B329P/J-15 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

fwc 

Write Cycie Time 

10 

- 

12 

- 

15 

- 

ns 

kw 

Chip Enabie to End of Write 

B 

- 

8 

- 

9 

- 

tAS 

Address Set Up Time 

0 

- 

0 

- 

0 

- 

Uw 

Address valid to end of write 

7 

- 

8 

- 

9 

- 

twp 

Write Pulse Width 

6 

- 

7 

- 

8 

- 

twR 

Write Recovery Time 

1 

- 

1 

- 

1 

- 

tos 

Data Set Up Time 

6 

- 

7 

- 

8 

- 

tOH 

Data Hold Time 

0 

- 

0 

- 

0 

- 

tOEW 

Output Enable Time from WE 

1 

- 

1 

- 

1 

- 

toow 

Output Disabie Time from WE 

- 

5 

- 

6 

- 

6 


AC TEST CONDITIONS Fiq.1 


Input Pulse Levels 

3.0V/0.0V 

Input Pulse Rise and Fall Time 

3ns 

input Timing Measurement Reference 

1.5V 

Levels 

Output Timing Measurement Refer* 

1.5V 

ence Levels 

Output Load 

Fig.1 




(For tcOE. 'OEE< kOD. toDO. 
toEw and toow) 
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TC55B329P/J-10, TC55B329P/J-12, TC55B329P/J-15 


TIMING WAVEFORMS 



DATA IN STABLE 




TC55B329P/J-10, TC55B329P/J-12, TC55B329P/J-15 


WRITE CYCLE2 (5) (CE1 Controlled Write) 


ADDRESSES 

WE 

CE2 

CET 

Dour 

Din 



WRITE CYCLE 3 (5) (CE2 Controlled Write) 



D-52 




TC55B329P/J-10, TC55B329P/J-12, TC55B329P/J-15 


NOTE: 1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear 
feet per minute. 


2. 'WE is High for Read Cycle. 

3. Assuming that CEI Low transition or CE2 High transition occurs coincident with or after 
We Low transition, Outputs remain in a high impedance state. 

4 Assuming that CEI High transition or CE2 Low transition occurs coincident with or prior 
to WE High transition, Outputs remain in a high impedance state. 

5. Assuming that UE is High for Write Cycle, Outputs are in a high impedance state during 
this period. 

6. These parameters are specifled as follows and measured by using the load shown in Fig.l. 

(A) tcoEi toEE. toEW . Output Enable Time 

(B) tcOD. tODO. tODW . Output Disable Time 


ai, OE 

WE,CE2 

□out 




D-53 






TC55B329P/J-10, TC55B329P/J-12, TC55B329P/J-15 


OUTLINE DRAWINGS 
Plastic DIP (DIP32-P-300) 


UNIT in mm 



WEIGHT ; 


g(TYP.) 
















TC55B329P/J-10, TC55B329P/J-12, TC55B329P/J-15 

OUTLINE DRAWINGS 
Plastic SOJ {SOJ32-P-300) 
















262,144 WORD x 4 BIT BiCMOS STATIC RAM PRELIMINARY 

description 

The TC55B4256P/J is a 1,048,576 bits high speed static random access memory organized as 262,144 
words by 4 bits using BiCMOS technology, and operated from a single 5-volt supply. Toshiba's 
BiCMOS technology and advanced circuit form provide high speed feature. 

The TC55B4256P/J has low power feature with device control using Chip Enable (CE). 

The TC55B4256P/J is suitable for use in various application systems where high speed is required as 
cache memory, high speed storage, main memory, and so on. All Inputs and Outputs are directly PTL 
compatible. 

The TC55B4256P/J is packaged in a 28 pin standard DIP and SOJ with 400 mil width for high density 
surface assembly. 

F EATURES 

t Fast access time : • 5 V single power supply : 5V± 10% 

TC55B4256P/J-12 12ns(MAX.) • Fully static operation 

TC55B4256P/J-15 15ns (MAX.) • All Inputs and Outputs : TTL compatible 

TC55B4256P/J-20 20ns (MAX.) • Package 

. Low power dissipation TC55B4256P : DIP28-P-400A 

Operation: TC55B4256P/J-12 130mA(MAX.) TC55B4256J : SOJ28-P-400 

TC55B4256P/J-15 130mA (MAX.) 

TC55B4256P/J-20 130mA (MAX.) 

Standby : lOniA (MAX.) 


PIN CONNECTION 


TCS5B4256P 


A3C 


3A4 

A2[ 

2 27 

3A5 

All 

3 26 

)A6 

AOC 

4 25 

)A7 

CE[ 

5 ? 24 

]A8 

l/Ol[ 

6 “ 23 

]l/04 

VodC 

7 ; 22 

IGND 

GND[ 

8 21 

JVdd 

1/02 [ 

9 ^ 20 

Jl/03 

WE[ 

10 ° 19 

]A9 

A17[ 

11 “ 18 

]A10 

A16[ 

12 17 

]A11 

A15C 

13 16 

]A12 

A14[ 

14 15 

]A13 


(DIP) 


TC55B4256J 



(SOJ) 


PIN NAMES 


A0~A17 

Address Inputs 

1/01-1/04 

Data Inputs/Outputs 

CT 

Chip Enable Input 

wl 

Write Enable Input 

VoD 

Power (+ 5V) 

GND 

Ground 
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TC55B4256P/J-12, TC55B4256P/J-15, TC55B4256P/J-20 


MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNIT 

Vdd 

Power Supply Voltage 

-0.5~7.0 

V 

ViN 

Input Terminal Voltage 

-2.0 *-7.0 

V 

Vi/o 

I/O Terminal Voltage 

-0.5*-Vdd+ 0.5 

V 

Po 

Power Dissipation 

900 

mW 

Tsolder 

Soldering Temperature-Time 

260-10 

•C-sec 

Tstrg 

Storage Temperature 

-65-150 

•c 

Topr 

Operating Temperature 

- 10-85 

•c 


• : —3V with a pulse width of 10ns 


DC RECOMMENDED OPERATING CONDITIONS (Ta = 0--70°C) 


SYMBOL. 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

Voo 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

ViH 

Input High Voltage 

2.2 

- 

Vqo + 0.5 

V 

V|L 

Input Low Voltage 

-0.5* 

- 

0.8 

V 


* : — 3V with a pulse width of 10ns 


DC and OPERATING CHARACTERISTICS (Ta = 0~70°C, Vdd = 5V±10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

l|L 

Input Leakage Current 

V|n = 0-Vdo 

- 

- 

+ 10 

pA 

lOH 

Output High Current 

Voh = 2.4V 

-4 

- 

- 

mA 

loi 

Output Low Current 

Vol = 0.4V 

8 

- 

- 

mA 

Ilo 

Output Leakage Current 

CE = V|H or WE = ViL, VouT = 0~Vdd 

- 

- 

+ 10 

pA 

Ipoo 

Operating Current 

tcycle = Min cycle, EE = V||._ lout = 0mA 

Other Inputs = V|h/Vh. 

B 

B 

130 

mA 

loDS 1 

Standby Current 

C^ = ViH, Other Inputs = Vih/Vii. 

- 

- 

30 

mA 

IODS2 

CE= Voo-0.2 V 

other Inputs = Vdd - 0.2V or 0.2V 

fl 

B 

10 
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TC55B4256P/J-12, TC55B4256P/J-15, TC55B4256P/J-20 


CAPACITANCE (Ta = 25'’C, f= 1 . 0 MH 2 ) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

ClN 

Input Capacitance 

VinsGNO 

6 

pf 

Cira 

I/O Capacitance 

V|/o = GND 

8 

pf 


Note : This parameter is periodically sampled and is not 100% tested. 


TRUTH TABLE 


MODE 

CE 

WE 

I/O 

POWER 

Read 

L 

H 

Dout 

IpDO 

Write 

L 

L 

Din 

Ipoo 

Standby 

H 

* 

High - Z 

Idds 


High or Low 



































TC55B4256P/J-12, TC55B4256P/J-15, TC55B4256P/J-20 


AC CHARACTERISTICS (Ta = 0-'70°C Vdd = 5V+10%) 

READ CYCLE 



PARAMETER 

TC55B4256P/J-12 

TC55B4256P/J-15 

TC55B4256P/J-20 



MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 


tRC 

Read Cycle Time 

12 

- 

15 

- 

20 

- 


tACC 

Address Access Time 

- 

12 

- 

15 

- 

20 


ko 

Chip Enable Access Time 

- 

12 

- 

15 

- 

20 


<COE 

Output Enable Time from CE 

4 

- 

4 

- 

4 

- 

n$ 

koo 

Output Disable Time from CE 

- 

6 

- 

7 

- 

8 


tOH 

Output Data Hold Time from Address Change 

4 

- 

n 

- 

4 

- 


tpu 

Chip Selection to Power Up Time 

0 

- 

0 

- 

0 

- 


tpD 

Chip Deselection to Power Down Time 

- 

12 

- 

15 

- 

20 



WRITE CYCLE 


SYMBOL 

PARAMETER 

TC55842S6P/J- 12 

TC55B4256P/J- 15 

TC55B4256P/J - 20 


MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 


twc 

Write Cycle Time 

12 

- 

IS 

- 

20 

- 


W 

Write Pulse Width 

8 

- 

9 

- 

10 

- 


tAW 

Address Valid to End of Write 

9 

- 

10 

- 

11 

- 


tew 

Chip Enable to End of Write 

8 

- 

9 

- 

10 

- 


Us 

Address Set Up Time 

0 

- 


- 

0 

- 

ns 

twR 

Write Recovery Time 

1 

- 

1 

- 

1 

- 


fOEW 

Output Enable Time from Wf 

1 

- 

1 

- 

1 

- 


toDW 

Output Disabie Time from WE 

- 

6 

- 

Bi 

- 

8 


tos 

Data Set Up Time 

7 

- 

8 

- 

9 

- 


tPH 

Data Hold Time 

0 

- 

0 

- 

0 

- 



AC TEST CONDITIONS 


Input Pulse Levels 

3.0V/O.OV 

Input Pulse Rise and Fall Time 

3n5 

Input Timing Measurement 
Reference Levels 

1.5 V 

Output Timing Measurement 
Reference Levels 

1.5 V 

Output Load 

Fig. 1 



(For tcoe. tcoo. 
toEW and toow) 
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TC55B4256P/J-12, TC55B4256P/J-15, TC55B4256P/J-20 
























TC55B4256P/J-12, TC55B4256P/J-15, TC55B4256P/J-20 


Note: 

1. We is High for Read Cycle. 

2. Assuming that CE Low transition occurs coincident witli or after WE Low transition, outputs 
remain in a high impedance state. 

3. Assuming that UE High transition occurs coincident with or prior to WE High transition, outputs 
remain in a high impedance state. 

4. The Operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear 
feet per minute. 


5. These parameters are specified as follows and measured by using the load shown in Fig. 1. 

(A) tcOE. toEW . Output Enable Time 

(B) tcoD. tODW . Output Disable Time 
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OUTLINE DRAWINGS 


Plastic DIP(DIP28-P-400A) 
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OUTLINE DRAWINGS 
Plastic SOJ(SOJ28-P-400) 

Unit in mm 
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PRELIMINARY 



262,144 WORD x 4 BIT BiCMOS STATIC RAM 
DESCRIPTION 

The TC55B4257P/J is a 1,048,576 bits high speed static random access memory organized as 262,144 
words by 4 bits using BiCMOS technology, and operated from a single 5-volt supply. Toshiba's 
BiCMOS technology and advanced circuit form provide high speed feature. 

The TC55B4257P/J has low power feature with device control using Chip Enable (CE), and has Output 
Enable Input (OE) for fast memory access. 

The TC55B4257P/J is suitable for use in various application systems where high speed is required as 
cache memory, high speed storage, main memory, and so on. All Inputs and Outputs are directly TTL 
compatible. 

The TC55B4257P/J is packaged in a 32 pin standard DIP and SOJ with 400 mil width for high density 
surface assembly. 


FEATURES 


• Fast access time : 

TC55B4257P/J-12 

TC55B4257P/J-15 

TC55B4257P/J-20 

• Low power dissipation 

Operation: TC55B4257P/J —12 
TC55B4257P/J-15 
TC55B4257P/J-20 

Standby ; 


12ns (MAX.) 
15ns (MAX.) 
20ns (MAX.) 

130mA (MAX.) 
130mA (MAX.) 
130mA (MAX.) 
10mA (MAX.) 


• 5V single power supply : 5V±10% 

• Fully static operation 

• All Inputs and Outputs : TTL compatible 

• Output buffer control : OE 

• Package 

TC55B4257P : DIP32-P-400 
TC55B4257J : SOJ32-P-400A 


PIN CONNECTION 


BLOCK DIAGRAM 


TC55B4257P 


TC55B4257J 



N.ccr 

A3[ 2 
A2C 3 
All 4 
AOl 5 

m 6 

1/01 [ 7 
VddC 8 
GND[ 9 
1/02 [10 
WI[ 11 
A17[12 
Aie[13 
A15[14 
A14[15 
N.C.[t6 


) ] 1/04 
25 ] GND 
24 ] VoD 
23 ] 1/03 
! ] A9 
I ] AlO 
20 ] A11 
19 ] A12 
i]A13 


(DIP) 


(SOJ) 


PIN NAMES 


1 A0~A17 

Address Inputs 

o 

T 

g 

Data Inputs/Outputs 

CE 

Chip Enable Input 

WE 

Wrile Enable Input 


Output Enable Input 

VOD 

Power ( + 5V) 

GND 

Ground 

N.C. 

No Connection 
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TC55B4257P/J-12, TC55B4257P/J-15, TC55B4257P/J-20 


MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNIT 

Voo 

Power Supply Voltage 

-0.5-7.0 

V 

V|N 

Input Terminal Voltage 

-2.0’~7.0 

V 

V|/o 

I/O Terminal Voltage 

-0.5*~Vdo + 0.5 

V 

Po 

Power Dissipation 

900 

mW 

Tsolder 

Soldering Temperature • Time 

260-10 

•C • sec 

Tstrg 

storage Temperature 

-65-150 

•c 

Topr 

Operating Temperature 

- 10-85 

•c 


•; — 3V with a pulse width of 10ns 


DC RECOMMENDED OPERATING CONDITIONS (Ta = 0~70°C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

Voo 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

ViH 

Input High Voltage 

2.2 

- 

Voo+ 0.5 

V 

V|L 

Input Low Voltage 

-0.5* 

- 

0.8 

V 


•: -3V with a pulse width of 10ns 


DC and OPERATING CHARACTERISTICS (Ta = 0--70°C,VDD = 5V± 10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

lit 

Input Leakage Current 

V|N = O-Voo 

- 

- 

±10 

/'A 

loH 

Output High Current 

Voh = 2.4V 

B 

- 

- 

mA 

■OL 

Output Low Current 

Vol = 0.4V 

8 

- 

- 

mA 

Ilo 

Output Leakage Current 

^ = V(H or We “ V|L or 01 = V|n, Vqut - O'^V^d 

- 

- 

±10 

aA 

boo 

Operating Current 

tcyclesMin cycle, CE=V||_, lout = 0mA 

Other Inputs = V(h/Vil 

■ 

■ 

130 

mA 


Standby Current 

t£ = V,„ 

Other Inputs sVjh/Vil 

■ 

■ 

30 

mA 


CE = Voo - 0.2V 

other Inputs = Voo-0.2V or 0.2V 

■ 

n 

10 
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CAPACITANCE Ta = 25°C, f= 1.0MHz 


SYMBOL 

PARAMETER 

Qn 

Input Capacitance 

C|/o 

I/O Capacitance 


TEST CONDITION 


V|n-GND 


Vi/0 ® GNO 


Note : This parameter is periodically sampled and is not 100% tested 


TRUTH TABLE 


MODE 


Read 


Write 


Output Disabled 


Standby 


I/O 

POWER 

Dout 

IpDO 

Din 

IpDO 

High-Z 

Idoo 

High-Z 

bps 


High or Low 


• 6 ' 
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AC CHARACTERISTICS (Ta = 0~70°C Vqd = 5V + 10%) 

READ CYCLE 


SYMBOL 

PARAMETER 

TCSSB4257P/J - 12 

TC55B4257P/J- IS 

TC55B4257P/J - 20 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

^RC 

Read Cycle Time 

12 

- 

15 

- 

20 

- 


tACC 

Address Access Time 

- 

12 

- 

15 

- 

20 


tco 

Chip Enable Access Time 

- 

12 

- 

15 

- 

20 


toE 

Output Enable Access Time 

- 

7 

- 

8 

- 

10 


Lcoe 

Output Enable Time from Cf 

4 

- 

4 

- 

B 

- 


tCOD 

Output Disable Time from CE 

- 

6 


7 

- 

8 

ns 

tOEE 

Output Enable Time from CE 

0 

- 

0 

- 

0 

- 


toDO 

Output Disable Time from OE 

- 

5 

- 

6 

- 

7 


tOH 

Output Data Hold Time from Address Change 

4 

- 

4 

- 

4 

- 


tpu 

Chip Selection to Power Up Time 

0 

- 

0 

- 

0 

- 


tpo 

Ch?p Deselection to Power Down Time 

- 

12 

- 


- 

20 



WRITE CYCLE 


SYMBOL 

PARAMETER 

TC55B4257P/J- 12 

TC55B4257P/J- 15 

TC55B4257P/J - 20 


MIN. 

MAX. 

MIN. 



MAX. 


twc 

Write Cycle Time 

12 

B 

15 

- 

20 

- 


twp 

Write Pulse Width 

8 

B 

9 

- 

10 

- 


Iaw 

Address Valid to End of Write 

9 

- 

10 

- 

11 

- 


tew 

Chip Enable to End of Write 

8 

- 

9 

- 

10 

- 


Us 

Address Set Up Time 

0 

- 

B 

- 

0 

- 

ns 

twR 

Write Recovery Time 

1 

- 

1 

- 

1 



tOEW 

Output Enable Time from 

1 

- 

1 

- 

1 

- 


toow 

Output Disable Time from WE 

- 

6 

- 

7 

- 

8 


Us 

Data Set Up Time 

7 

- 

8 

- 

9 



tOH 

Data Hold Time 

0 

- 

0 

- 

0 

- 



AC TEST CONDITIONS 


Input Pulse Levels 

3.0V/0.0V 

Input Pulse Rise and Fall Time 

3ns 

Input Timing Measurement 
Reference Levels 

1.5V 

Output Timing Measurement 
Reference Levels 

1.5V 

Output Load 

Fig. 1 




^ooo* ^oew and toow) 
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TC55B4257P/J-12, TC55B4257P/J-15, TC55B4257P/J-20 



WRITE CYCLE 2 (5) (CE Controlled Write) 




























TC55B4257P/J-12, TC55B4257P/J-15, TC55B4257P/J-20 


Note ; 

1. WE is High for Read Cycle. 

2. Assuming that UE Low transition occurs coincident with or after WE Low transition, outputs 
remain in a high impedance state. 

3. Assuming that CE High transition occurs coincident with or prior to WE High transition, outputs 
remain in a high impedance slate. 

4. The Operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear 
feet per minute. 

5. The DE input can be held on low(ViL)in write cycle. 


6. These parameters are specified as follows and measured by using the load shown in Fig. 1. 

(A) tcOEi tOEEi toEW . Output Enable Time 

(B) tcOD. toDOi toDW . Output Disable Time 
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OUTLINE DRAWINGS 
Plastic DIP(DIP32-P-400) 

Unit in mm 
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131,072 WORD X 8 BIT BiCMOS STATIC RAM 
DESCRIPTION 


PRELIMINARY 


The TC55B8128P/J is a 1,048.576 bits high speed static random access memory organized as 131,072 
words by 8 bits using BiCMOS technology, and operated from a single 5-volt supply. Toshiba's 
BiCMOS technology and advanced circuit form provide high speed feature. 

The TC55B8128P/J has low power feature with device conti'ol using Chip Enable (CE), and has Output 
Enable Input (DE) for fast memory access. 

The TC55B8128P/J is suitable for use in cache memory where high speed is required, All Inputs and 
Outputs are directly TTL compatible. 

The TC56B8128P/J is packaged in a 32 pin standard DIP and SOJ with 400 mil width for high density 
surface assembly. 


FEATURES 


• Fast access time : 

TC55B8128P/J-12 

TC55B8128P/J-15 

TC55B8128P/J-20 

• Low power dissipation 

Operation: TC55B8128P/J—12 
TC55B8128P/J-15 
TC55B8128P/J-20 

Standby : 


12ns (MAX.) 
15ns (MAX.) 
20ns (MAX.) 

150mA (MAX.) 
150mA (MAX.) 
150mA (MAX.) 
10mA (MAX.) 


• 5V single power supply : 5V±10% 

• Fully static operation 

• All Inputs and Outputs : TTL compatible 

• Output buffer control : DE 

• Package 

TC55B8128P ; DIP32-P-400 
TC55B8128J : SOJ32-P-400A 


PIN CONNECTION 


BLOCK DIAGRAM 


TC55B8128P 



TC55B8128J 


32 ]A4 
A2d 2 31 lAS 

A1 [ 3 30 ]A6 

AO C 4 29 ] A7 

CE[ 5 ? 28 ISF 
1/01 C 6 " 27 ] 1/08 
1/02 [7 > 26 11/07 
VodC 8 25 16ND 

GND[ 9 24 IVoo 

1/03 [ 10 H- 23 11/06 
1/04(11 “ 22 11/05 
WE[ 12 21 lA8 


A16C 13 
A15[ 14 
A14C 15 

A13[)l6 


20 1A9 
19 lAIO 
18 1A11 
17 ]A12 


(DIP) 


(SOJ) 


PIN NAMES 


A0-A16 

Address Inputs 

1/01-1/08 

Data Inputs/Outputs 

Cf 

Chip Enable Input 

WE 

Write Enable Input 

IJE 

Output Enable Input 

Vdd 

Power (+ 5V) 

GNO 

Ground 
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TC55B8128P/J-12, TC55B8128P/J-15, TC55B8128P/J-20 


MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNIT 

Vdd 

Power Supply Voltage 

-0.5~7.0 

V 

V|N 

Input Terminal Voltage 

-2.0*~7.0 

V 

Vl/0 

I/O Terminal Voltage 

-0.5*~Vdo + 0.S 

V 

Pd 

Power Dissipation 

900 

mW 

Tsolder 

Soldering Temperature-Time 

260'10 

•C-sec 

Tstrg 

Storage Temperature 

-65-150 

•c 

Topr 

Operating Temperature 

- 10-85 

•c 


•; — 3V with a pulse width of lOns 


DC RECOMMENDED OPERATING CONDITIONS (Ta = 0~70“C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

VoD 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

V|H 

Input High Voltage 

2.2 

- 

Vqo + 0.5 

V 

V|L 

Input Low Voltage 

-0.5* 

- 

0.8 

V 


»: — 3V with a pulse width of 10ns 


DC and OPERATING CHARACTERISTICS (Ta =0~70'’C, Vdd = 5V + 10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

lit 

Input Leakage Current 

Vin = 0-Vdo 

■1 

- 

±10 

/-A 

loH 

Output High Current 

Voh = 2.4V 

BB 

- 

- 

mA 

■OL 

Output Low Current 

Vol = 0.4V 

8 

- 

- 

mA 

■lo 

Output Leakage Current 

=V|H or WE a Vii. or OE = V|h, Vqut = 0—Vqd 



±10 

/-A 

Iddo 

Operating Current 

Uycle = Min cycle, CE = Vn.. lout = 0mA 

Other Inputs sVih/Vil 

■ 

■ 

150 

mA 

bosi 

Standby Current 

C5 = V|h 

Other Inputs = V(h/Vii. 

■ 

■ 

30 

mA 

i0D$2 

Vqd- 0,2V 

Other Inputs a V[ [>-0.2V or 0.2V 

- 

■ 

10 
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TC55B8128P/J-12, TC55B8128P/J-15, TC55B8128P/J-20 


CAPACITANCE (Ta = 25°C, f=1.0MH2) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

C|N 

Input Capacitance 

Vin = GND 

6 

pf 

C|(0 

I/O Capacitance 

V|aj = GND 

8 

PP 


Note : This parameter is periodically sampled and is not 100% tested. 

TRUTH TABLE 


MODE 

Cf 

5e 


I/O 

POWER 

Read 

L 

L 

H 

Oout 

Idoo 

Write 

L 

« 

L 

Din 

Idoo 

Output Disabled 

L 

H 

H 

High - Z 

•ddo 

Standby 

H 

* 

* 

High - Z 

loos 


High or Low 
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AC CHARACTERISTICS (Ta = 0~70°C Vdd = 5V ± 10%) 

READ CYCLE _ 


SYMBOL 

PARAMETER 

TC55B8128P/J-12 

TC55B8128P/J- 15 

TC55B8128P/J-20 


MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 


^RC 

Read Cycle Time 

12 

- 

15 

- 

20 

- 


Ucc 

Address Access Time 

- 

12 

- 

15 

_ 

20 


ko 

Chip Enable Access Time 

- 

12 

- 

15 

- 

20 


^OE 

Output Enable Access Time 

- 

7 

- 

8 

- 

10 


tcOE 

Output Enable Time from CE 

4 

- 

4 

- 

4 

- 


kOD 

Output Disable Time from 

- 

6 

- 

7 

- 

8 

ns 

tOEE 

Output Enable Time from 

0 

- 

0 

- 

0 

- 


toDO 

Output Disable Time from Ce 

- 

5 

- 

E 

- 

7 


tOH 

Output Data Hold Time from Address Change 

4 

- 

4 

- 

4 

- 


ku 

Chip Selection to Power Up Time 

0 

- 

0 

- 

0 

- 


tpD 

Chip Deselection to Power Down Time 

- 

12 

- 

ir> 

- 

20 



WRITE CYCLE 


SYMBOL 

PARAMETER 

TC55B8128P/J- 12 

TC55B8128P/J-15 

TC55B8128P/J-20 


MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 


twc 

Write Cycle Time 

12 

- 

15 

- 

20 

- 


twp 

Write Pulse Width 

8 

- 

9 

- 

10 

- 


Uw 

Address Valid to End of Write 

9 

- 

10 

- 

11 

- 


tew 

Chip Enable to End of Write 

8 

- 

9 

- 

10 

- 


tAS 

Address Set Up Time 

0 

- 

0 

- 

0 

- 

ns 

twR 

Write Recovery Time 

1 

- 

1 


1 



toEW 

Output Enable Time from WE 

1 

- 

1 


1 

- 


toow 

Output Disable Time from wE 

- 

6 


7 

- 

8 


^DS 

Data Set Up Time 

7 

- 

8 

- 

9 

- 


toH 

Data Hold Time 

0 

- 

0 

- 

0 

- 



AC TEST CONDITIONS 


Input Pulse Levels 

3.0V/0.0V 

Input Pulse Rise and Fall Time 

3ns 

Input Timing Measurement 
Reference Levels 

1.5V 

Output Timing Measurement 
Reference Levels 

1.5V 

Output Load 

Fig. 1 


Fig. 1 


5V 



5V 



(For tcoE. ^OEE. koo. 
tooo. <OEW and toow) 
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TC55B8128P/J-12, TC55B8128P/J-15, TC55B8128P/J-20 


Note ; 

1. WE is High for Read Cycle. 

2. Assuming that CE Low transition occurs coincident with or after WE Low transition, outputs 
remain in a high impedance state. 

3. Assuming that CE High transition occurs coincident with or prior to WE High transition, outputs 
remain in a high impedance state. 

4. The Operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear 
feet per minute. 

5. The OE input can be held on low(ViL)in write cycle. 

6. These parameters are specified as follows and measured by using the load shown in Fig. 1. 

(A) tcOB. tOBE. tOEW . Output Enable Time 

(B) tcoD. toDO. tODW . Output Disable Time 
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OUTLINE DRAWINGS 
Plastic SOJ(SOJ32-P-400A) 

Unit in 


32 


17 







5 ? 


nun 
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